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THE RESULTS OF SURGICAL TREATMENT OF EPITHELIOMA 
OF THE LIP * 
By Water Exuis Sistrunk, M.D. 
or Rocuester, MINN. 


SECTION ON SUBGERY, MAYO CLINIC 


Jupp and BecKMAN have reported the results obtained in the Mayo Clinic 
by operations for cancer of the lower lip. The present study was made 
with the idea of determining the results of a number of years following 
such operations. I have, therefore, recently reviewed in detail the case 
histories of the patients operated on during 1912, 1913, and 1914; that is, 
from five to eight years ago. The results in this group of cases differ 
somewhat from those previously reported by Judd and Beckman. 

In cancer of the lip, as in cancer in other regions of the body, a great 
difference in results is to be expected in the cases in which the glands are 
involved at the time of operation compared with those in which operation 
is performed early, before glandular involvement can be demonstrated. 
In the group selected for study the best results were obtained in the 
patients operated on before glandular involvement could be demonstrated 
and in whom the glands which drain the lip were removed as a 
prophylactic measure. 

Epithelioma of the lip, on account of the ease with which the diag- 
nosis may be made and the ease with which the growth and the glands 
draining it may be removed, may be classed as one of the most favorable 
types of malignancy. In spite of these advantages and possibilities, how- 
ever, one finds, on reviewing the results obtained by operation, that many 
patients die each year of this disease. These deaths occur primarily be- 
cause of delay on the part of the patient in seeking surgical aid or delay 
on the part of the physician consulted in recommending a radical operation. 

Any ulcer of the lip which persists for a few weeks should be regarded 
as highly suspicious of cancer. If such ulcers are surrounded by a slightly 
indurated area, the great majority prove to be epitheliomas. They occur 
most often in males above thirty-five years of age, but the condition is 
frequently seen in younger persons, so the age cannot be regarded as an 
important factor. Practically the only other condition to be taken into 
consideration in the diagnosis is syphilis, a condition in which lesions on 





* Read before the Oswego County Medical Society, Oswego, New York, 
October, 1920. 
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the lip are seldom seen. In cases in which doubt exists as to the true 
nature of the condition, it is best to excise the growth by a V incision for 
diagnostic purposes. Very little deformity results from such a procedure 
and, if the condition is found to be malignant, good results may be ex- 
pected to follow a radical removal of the glands at this time or 
shortly afterward. 

The lymphatic drainage from the lower lip passes through the sub- 
mental and submaxillary groups of lymphatics. The submental lym- 
phatics lie in the triangle bounded by the anterior bellies of the digastric 
muscle and of the hyoid bone and drain the central portion of the lower 
lip. The submaxillary lymphatics lie in the submaxillary triangles, each 
of which is bounded by the digastric muscle and the ramus of the lower 
jaw ; these lymphatics drain the remainder of the lower lip as well as the 
anterior portion of the cheek. Under ordinary conditions the outer por- 
tion of the lower lip on each side is drained by the submaxillary lym- 
phatics on that side. The lymphatic anastomosis in this region is free 
and in case of any blocking of the lymphatics on either side by inflamma- 
tion or cancer, the lymph may drain through the lymphatics on the oppo- 
site side. For these reasons it is necessary in treating cancer of the lip 
to remove the submaxillary lymphatics on each side. We have frequently 
seen involved glands on the side of the neck opposite the growth while no 
glandular involvement could be demonstrated on the side with the growth. 

In small growths, when the diseased tissue can be removed by the 
ordinary V incision, it is best to excise the glands first and immediately 
after the incision has been closed and while the patient is still under an 
anzsthetic, to remove the growth from the lip. If, however, the growth is 
extensive and it is necessary to remove a large portion of the lip, it is 
usually better to perform the operation in two stages. In such cases, if 
the glands are excised first the growth may be removed after three or four 
days under a local anesthetic or, if preferred, the growth may be removed 
first. The only objection to the latter method is that occasionally con- 
siderable infection follows the removal of the growth and this makes it 
necessary to delay removing the glands. 

If possible the glands which are removed should be examined imme- 
diately. If laboratory facilities do not permit this the tissues removed 
from each side should be kept separate and carefully labelled in order to 
show definitely later which side is involved in case the tissues removed 
are found to be malignant. 

The technic employed in removing the submaxillary and submental 
glands as a prophylactic measure in the ordinary patient with cancer of 
the lip is as follows: 

An incision is made parallel with the body of the lower jaw about mid- 
way between the upper portion of the thyroid cartilage and the sym- 
physis of the jaw, and extending from the inner border of the sterno- 
mastoid on one side to a similar point on the opposite side. The skin 
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and platysma muscle are reflected upwards as high as the jaw-bone and 
all of the glands and fascia lying between the anterior bellies of the digas- 
tric muscles (the submental group) are excised. The glands, fascia, and 
fat, including the submaxillary salivary gland, are then removed from 
each submaxillary triangle. The lower jaw limits the dissection above 
and the pulley and posterior belly of the digastric muscle are used as 
landmarks to limit the dissection below. Both submaxillary salivary 
glands are removed because they are surrounded by small lymphatics. 
The ducts of the submaxillary salivary glands are cut off just underneath 
the mylohyoid muscle, and the facial arteries and veins are cut off at the 
level of the digastric muscle and again at the point where they cross the 
lower jaw-bone. 

It is necessary to guard against injury, first, to the lingual branch of 
the fifth nerve which runs underneath the mylohyoid muscle at a point 
just above the salivary duct; second, to the hypoglossal nerve which 
passes underneath the digastric muscle near its pulley and then runs 
underneath the mylohyoid muscle just below the salivary duct, and third, 
to the inframandibular branch of the seventh nerve which crosses over 
the facial vessels at a point about 1.5 cm. below the jaw-bone. All of these 
nerves are important and should be avoided. The lingual branch of the 
fifth nerve on each side supplies sensation to one-half of the tongue; each 
hypoglossal nerve supplies motion to one-half of the tongue, and the infra- 
mandibular branch of the seventh nerve on each side supplies motion to 
its one-half of the lower lip and angle of the mouth. The hypoglossus 
muscle forms the bottom of the submaxillary triangle; all the fat down to 
this muscle is removed. 

If the glands on either side are found to be involved at the time of 
operation all the glands draining that side of the neck should be removed 
by what is ordinarily known as block dissection. In such cases the pri- 
mary incision is extended outward on the side where the involvement is 
found across the sternomastoid muscle, and a second incision is made at 
right angles to the first, beginning at the inner border of the sternomas- 
toid above, and extending downward to a point near the juncture of the 
inner and middle thirds of the clavicle. The glands and fascia from all 
the triangles on that side of the neck are then removed up to a point as 
high as the styloid process; the dissection extends down to the deep 
muscles of the neck, the glands and fascia lying along the carotid artery 
and the internal jugular vein being removed. Care must be taken to 
avoid the phrenic nerve, the brachial plexus, the common and internal 
carotid arteries and the hypoglossal, pneumogastric and sympathetic 
nerves. The sensory branches of the cervical nerves are cut near the 
point where they emerge from the muscles. The omohyoid and sterno- 
mastoid muscles are removed and the spinal accessory nerve is sacrificed. 
Of course, the sacrifice of this nerve is followed, in the majority of cases, 
by paralysis of the trapezius muscle. It is possible to preserve the 
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sternomastoid muscle and the spinal accessory nerve, but this requires 
more time and the operation probably is not so thorough, so, because of 
the seriousness of the condition which is being dealt with, it seems per- 
missible to sacrifice these structures. If the internal jugular vein is in- 
volved it may be sacrificed on one side of the neck without fear of a bad 
result. Injury to the common carotid or the internal carotid arteries, 
necessitating the ligation of either of these vessels, especially in patients 
more than forty, will be followed by an extremely high mortality. If 
necessary, the external carotid may be ligated on one or both sides. An 
operation of this type, although long, is associated with a very low 
operative mortality. 

In reviewing the histories of the patients operated on in the Mayo 
Clinic during the years 1912, 1913, and 1914, only the patients who had 
primary operations in the Clinic were considered, in order that we might 
more clearly ascertain the possibilities of the operation in primary cases. 
In many of these patients, however, the growth had been removed or 
partially destroyed on one or more occasions by the use of pastes or 
caustics. After dropping from the series the cases of recurrence, 178 re- 
mained. In two of these an incomplete operation was performed ; that is, 
an operation in which it was impossible to remove all the diseased tissue ; 
these two cases were, therefore, discarded from the list studied. We were 
unable to obtain data after operation in thirty-four cases; these were 
also dropped from the list, leaving 136 cases which form the basis of 
the study. 

In attempting to obtain a true report of the results obtained following 
operations performed a number of years before, it is often difficult to 
know just what cases should be discarded from the list to be studied. 
Nothing can be learned of the end-results secured from a study of the 
histories of patients concerning whom no data can be obtained after 
operation. Previous studies of histories in a large series of patients oper- 
ated on years before have proved conclusively that the majority of 
patients from whom no data can be secured are alive. The longer one 
attempts to obtain information regarding such patients the higher, as a 
rule, is the percentage of cures obtained. It is usually easy to hear that 
patients are dead; those who are living a considerable period after opera- 
tion have often changed addresses several times and letters to them are 
returned unclaimed. 

The 136 cases were studied in three groups : 

Group I comprises ninety-eight cases in which a primary complete 
operation was performed when the glands were not involved; that is, a 
local excision of the growth with removal of the glands draining the 
lower lip. Fourteen of these patients are dead; five had died from dis- 
ease other than the cancer and without a recurrence of the malignancy. 
Three letters were returned marked “deceased” without further data 
regarding the cause of death or as to whether a recurrence had occurred. 
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Six patients had apparently died of a recurrence of the disease. If the 
five patients who died of other causes are excluded, ninety-three patients 
remain on whom primary complete operations were performed, with nine 
deaths, six of these deaths from known recurrences; consequently, 90.3 
per cent. of the patients are alive from five to eight years after operation. 
In eleven of these local recurrences occurred and in three recurrences 
occurred in the glands, which were subsequently removed; two of these 
probably have a recurrence at the present time. 

Group 2 comprises eleven cases in which the glands were involved at 
the time of operation. In six cases a block dissection was done in addi- 
tion to removal of the submaxillary and submental lymphatics. Five of 
these patients are dead and one is alive, five years and three months after 
operation. In the five other cases of this group, on account of the age or 
physical state of the patient block dissections were not done; the in- 
volved groups of glands only were removed. Four of these patients are 
dead and one is alive five years and eight months after operation. Of the 
eleven patients, then, who had glandular involvement, only two (18.1 per 
cent.) are alive five to eight years after operation. In this group it is 
known that one local recurrence and three recurrences in the neck 
occurred. This percentage of cures is much lower than that previously 
reported from the Clinic, but the duration of time since the operation is 
considerably longer in the group of patients studied in this paper than 
that in the groups on which the former statistics are based. 

Group 3 comprises twenty-seven cases in which the growth only was 
excised, usually on account of the age or physical condition of the patient. 
Nineteen of the patients are alive from five to eight years following 
operation. Three of those who died are supposed to have died of disease 
other than cancer of the lip and without a recurrence of the malignancy. 
If these patients are deducted from the group, twenty-four remain, with 
five deaths; that is, 79.2 per cent. of from five- to eight-year cures. Seven 
of the patients who are alive had recurrences of the growth which were 
subsequently removed; one of these probably has a recurrence at the 
present time. Two of the patients who died had local recurrences and 
three had recurrences in the submaxillary glands. 

A review of these cases shows that the percentage of cures following 
operation in cases in which the glands are involved are much lower than 
in cases in which operation was performed before the glands became in- 
volved. The percentage of from five- to eight-year cures when the glands 
were involved is almost identical with that obtained in cases of cancer of 
the breast when the glands are involved. The percentage of local recur- 
rences seems too large. This probably could be avoided to a certain ex- 
tent by a wider removal of the growth and the use of radium after opera- 
tion. Rapidly growing epitheliomas, and especially those growths with 
a marked inflammatory reaction surrounding them, are best removed 
with the actual cautery without attempting to perform a plastic opera- 


525 








WALTER ELLIS SISTRUNK 


tion at the time. In cases in which the glands have liquefied, broken 
down and extensively involved the surrounding tissues no relief can be 
expected. Such cases are probably best treated by means of radium 
and X-ray. 

Treatment of the growth by means of radium and the X-ray without 
removal of the glands does not seem a radical procedure. We have seen a 
number of patients with an extension of the malignancy later into the 
glands while the primary lesion remained cured. There is no doubt that 
radium often destroys the growth, but such a procedure is almost identi- 
cal with the methods in which the growth is removed with pastes or by 
local excisions. We know from experience that although there may be 
no local recurrence of the growth following the latter procedures, in 
about from 20 per cent. to 30 per cent. of the cases, metastasis occurs later 
in the submaxillary and submental glands. 
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SALIVARY CALCULUS IN AN ACROMEGALIC 


By Cuester Jones, M.D. 
or Boston, Mass. 


(From the Surgical Service of the Peter Bent Brigham Hospital) 


THE following example of a rather infrequent pathological condition 
offered an interesting problem for differential diagnosis. 


SurG. No. 11558.—Mrs. C. G., aged fifty-six years, was admitted 
November 26, 1919, complaining of a tumor under the right jaw. 

The patient, an acromegalic of marked degree, had first noticed 
two or three years before entrance a hard, painless swelling beneath 
the angle of the right jaw, the size of a small grape. This caused no 
symptoms and showed no apparent increase in size until two months 
ago. At that time, without known cause, this swelling increased 
suddenly in size, becoming very tender and painful. In about twelve 
hours it became the size of a small egg, the cheek, floor of the mouth 
and right side of the tongue all being swollen. There was marked 
dysphagia and speech was practically impossible on account of the 
intense pain accompanying any movement of the jaw or throat. 
The patient was unable to sleep at night. In addition to the severe 
local pain there were spasmodic attacks of darting pain in the supra- 
orbital, auricular and maxillary regions. 

This condition persisted for about two weeks without relief, 
and without the patient being able to tolerate anything by mouth 
except occasional sips of fluid. Hot poultices were applied exter- 
nally to the tumor with slight relief. Gradually the swelling sub- 
sided to about the size of a walnut and the acute symptoms disap- 
peared except for occasional twinges of pain along the mandibular 
division of the trigeminal nerve. A diagnosis of osteoma of the jaw 
had been made two weeks before admission, based upon an 
X-ray examination. 

Examination.—The patient showed the physical characteristics of 
chronic acromegaly, but with no pressure symptoms from the glan- 
dular enlargement. The swelling below the angle of the jaw was, 
therefore, the only consideration so far as treatment or diagnosis 
was concerned. This was a hard mass about the size of a walnut 
just below the angle of the right lower jaw, to which it was appar- 
ently attached, and though there was possibly some slight mo- 
bility, the mass suggested a skeletal exostosis associated with 
her acromegaly. 

A second X-ray examination, however, revealed an opaque, 
probably calcified body, not connected with the jaw, the shadow 
measuring 24 mm. by 32 mm. (Fig. 1). 

Operation.—Under a local anzsthetic, by an external incision, 
the entire lesion was found to be limited to the submaxillary gland, 
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which was removed. The surrounding tissues were indurated and 
somewhat thickened. The patient recovered without any complications. 

Pathological examination showed an indurated submaxillary 
gland, containing an irregular, yellow mass of calcareous substance, 
filling a cavity in the gland lined with a definite membrane. The 
cavity communicated directly with Wharton’s duct, and the calculus 
could be readily felt by a probe passed down the lumen of the duct. 
It was roughly olivary in shape, one end tapering to a point as it 
entered the duct (Fig. 2). Its weight was 9.4 gm. By micro- 
scopical examination the surrounding tissues showed a chronic in- 
flammatory process, with increase in fibrous tissue. The above 


calculus was much larger than the majority of those reported in 
the literature. 


A correct diagnosis should be made prior to operation by combining 
the physical findings, the history of sudden swelling and pain, dysphagia, 
and the shadow shown by the X-ray. Failure to make such a diagnosis 
may be attributed to the fact that a salivary calculus was not considered, 
and further that a careful bidigital examination was not made of the mass, 
nor was Wharton’s duct explored with a probe. 

Examination of the literature shows that salivary calculi, while un- 
common, occur with sufficient frequency to render their diagnosis im- 
portant and not extremely difficult. An analysis of numerous articles 
reveals a characteristic set of symptoms. Sudden onset of pain in the 
floor of the mouth, over the submaxillary region, or that of the other 
salivary glands, associated with swelling and exquisite tenderness, all in- 
creased by food and mastication, are the primary symptoms. A mass 
may or may not have been noticed prior to the attack. In the above case 
the mass was known to have existed in the submaxillary region for about 
three years without symptoms. Several cases have been reported where 
there was a known hard tumor in the submaxillary region present for 
over ten years. In one of Alexander’s cases such a tumor had been 
present between thirteen and fourteen years. On the other hand, the 
calculus may have existed for years without being discovered, the only 
knowledge of abnormality presenting itself with the initial attack of acute 
symptoms, entirely analogous to the so-called “silent” renal or 
biliary stones. 

Examination generally shows a distinct swelling in the region of one 
of the salivary glands, best demonstrated by bidigital examination, the 
swelling being hard, slightly movable, and very tender in acute cases. 
If the stone be in the submaxillary gland it is frequently possible to pal- 
pate it by means of a probe passed into the lumen of the duct, and not 
infrequently pus may be extruded from the duct orifice by gentle pres- 
sure on the gland. X-ray will confirm the findings by showing a distinct 
shadow in the region of the tumor. In severe cases the floor of the mouth 
is very swollen and tender, as may be the cheek and tongue on the same 
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side. Talking and swallowing are extremely painful, and may be impos- 
sible—indeed, the swelling may be so great as to prevent examination by 
mouth. Abscess of the affected gland may be present, with necrosis and 
even fistula formation. Usually the patient will give a history of inter- 
mittent attacks of painful swelling in the regions of the affected gland, of 
sudden onset, increased by food, and generally of short duration and 
rather sudden regression. 

Cases have frequently been diagnosed as carious teeth with root ab- 
scesses to be contradicted by X-ray. Many have been diagnosed car- 
cinoma or osteoma, the calculus being discovered only at operation. 

Salivary calculi are formed from the inorganic salts in solution in the 
normal saliva. Under abnormal conditions these are deposited, usually 
on the teeth as tartar, occasionally in the salivary ducts or acini as 
calculi. The calculi may have as nuclei bacteria, epithelial débris or a 
foreign body. The inorganic salts concerned are the carbonates and phos- 
phates of lime, potash and magnesium. Bacterial action or actual lodge- 
ment of a foreign body sets up an inflammatory process around the 
orifice of a duct or acinus, which causes blocking, constricting or rough- 
ening, and the decomposition of the saliva, with consequent deposition of 
salts. Calculus formation gradually results, the final stage being a stone 
which may later be rejected if not of large size. On the other hand, it 
may be retained in the gland or duct, obstructing the flow of saliva and 
causing the symptoms which had been mentioned. Occasionally, how- 
ever, there occurs no obstruction or symptoms therefrom. 

Salivary calculi are most often found in Wharton’s duct, but may be 
found in the gland itself or in either of the other salivary glands or their 
ducts. In the Breslau clinic, Czygen reports thirty-seven cases, occurring 
as follows: Wharton’s duct, 22; submaxillary gland, 4; Stenson’s duct, 5; 
parotid gland, 1; sublingual duct, 4; Bartholini’s duct, 1; total, 37. Bevan’s 
report of twenty cases seen at the Presbyterian Hospital, Chicago, gives 
a similar occurrence. Keen states that the calculi occur in the sub- 
maxillary gland and ducts five times more often than elsewhere. Other 
observers do not give so high a percentage as this, but all agree that the 
stones more often occur in or near Wharton’s duct. 

The majority of cases occur in males around middle life, few being 
found in children, although one case is reported of a salivary calculus in 
an infant of three weeks. 

Calculi vary in size from that of a BB shot to that of a large walnut. 
Those smaller than a bean are usually ejected spontaneously without 
symptoms. They are usually yellow in color, irregular in shape, and if 
large and located in a gland, taper at one end to conform to the entrance 
into the gland of its duct. They are usually single, but multiple calculi 
have been reported. 

Complications if untreated may be serious. Abscess formation is the 
most common. Fistula may result, and necrosis of the jaw following a 
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large abscess may occur. Ranula has been reported following obstruction 
of a duct, although the usual obstruction is not a permanent thing. 

Treatment is always surgical, removal of the calculus and, if neces- 
sary, of the affected gland. In the case of small stones an incision in the 
buccal mucosa over the aperture of the duct will frequently be sufficient. 
Where the gland is involved, and there is inflammation and induration, 
radical removal is best, and an external incision and dissection is neces- 
sary. In the cases where the parotid is involved this may be extremely 
difficult, owing to its close relation to numerous important anatomical 
structures which may be involved in the process. Healing of the wound 
following operation generally occurs without the formation of fistula or 
other complications. Recurrences of stones have been reported, but 
are rare. 

Salivary calculi, though not common, occur with sufficient frequency 
to warrant careful consideration. They should always be included in a 
differential diagnosis of tumor involving the floor of the mouth, lower 
jaw, or the parotid. Clinical symptoms and findings are ordinarily suffi- 
ciently characteristic to determine the diagnosis. If not, rontgenogram 
examination will decide the nature of the tumor and its exact location, 
and occasionally will pick up cases that were previously unsuspected. 
Selby’s report of nine cases of salivary calculi that were discovered after 
being referred as root abscesses is enlightening. In all but one of his 
cases calculus was not even considered, but the diagnosis was made by 
careful stereoplates, which he believes essential to accurate demonstra- 
tion. Complications of sialolithiasis may be very serious, and surgical 
treatment is always indicated where any abnormal symptoms exist. 
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THE TREATMENT OF ACUTE SUPPURATIVE PLEURISY 


By James Mortey Hirtzror, M.D. 
AND 
W. M. Weepen, M.D. 
or New York, N. Y. 
(From the Department of Surgery of Cornell University) 


WITHIN recent years a great impetus has been given to the study of 
suppurative pleurisy by the epidemic of pulmonary diseases, especially 
influenza, which swept over the world and by the larger number of chest 
wounds with their coincident infection which occurred during the 
World War. 

The resulting studies of the condition have given evidence that there 
was and still is much to be learned regarding this condition, and that 
there is a definite need for a better understanding of the methods of treat- 
ment applicable to the various types of the disease. 

Given a case of suppurative pleurisy established by the orthodox 
methods of diagnosis (physical signs, aspiration of chest, X-ray examina- 
tion), what must our treatment be? First, to save the life of the patient. 
Second, to leave the patient with a symmetrical chest and fully expanded 
lungs, and third, to shorten the time of the patient’s convalescence. 

The types of suppurative pleurisy ordinarily given are diffuse, encap- 
sulated, sacculated, intralobar, etc. While the above are terms of rela- 
tive value, it would seem that the type of the infecting organism plus 
the nature or source of the original disease would be of more value and 
lead to a better understanding of the factors concerned in the treatment 
of the disease. For that reason it would be better to classify the various 
types of suppurative pleurisy, for example, as: 

Suppurative pleurisy—pneumococcus—second to pneumonia. 

Suppurative pleurisy—streptococcus—second to influenza, etc. 

The reason for so doing can be definitely explained by the difference 
easily noted in the two above forms. 

The suppurative pleurisy due to the pneumococcus is usually second- 
ary to a lobar pneumonia, the patient is usually past the extremely criti- 
cal stage of the disease and the exudate is definitely purulent when recog- 
nized; that is, the condition is a sequel or complication of the original 
disease. Treatment in this variety can be directed toward the removal 
of the purulent exudate and is chiefly concerned with the restoration of 
chest function in the shortest time possible. 

In the suppurative pleurisy, due to the streptococcus, the exudate 
usually occurs very early in the disease and is, as a rule, not purulent at 
first. The patient is in the most critical stage of the disease with marked 
cyanosis, dyspncea and prostration as a result of the severe infection and 
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not as a result of the pleuritis. That is, in this variety the pleurisy is a 
part of the disease, occurs early and does not become frankly purulent 
until an interval of at least two or three weeks has elapsed. (See report 
of the Empyema Commission, Journal American Medical Association, vol. 
Ixxi, 1918.) 

Failure to recognize the above differences in type cannot do other- 
wise than produce undesirable results, and early operations done as soon 
as the diagnosis of suppurative pleurisy was recognized in the strepto- 
coccus cases produced a very high mortality. 

It had also seemed to the writers that the older classifications of the 
suppurative pleurisies could not be considered of value from the stand- 
point of the treatment of the varying types. That is, it was the writers’ 
impression that the variety of suppurative pleurisy which followed lobar 
pneumonia, and in which the pneumococcus was the cause of the suppu- 
rative pleurisy, seemingly recovered rapidly and satisfactorily when suffi- 
cient drainage was inducted and maintained, and that the mortality was 
more or less dependent upon an early recognition of the presence of pus 
in the pleura and its prompt removal. 

Contrariwise, there was another variety of suppurative pleurisies due 
to a varying group of organisms in which it was not so simple a matter 
to outline a method of surgical treatment which gave the satisfactory out- 
come experienced in the first group, and that more extensive operations 
and more frequent secondary operations were required to effect a cure. 

As has been stated, the streptococcus pleurisies in influenza did not 
and could not do well by early operations done during the critical period 
of the disease. Furthermore, the pleural infection was the result of small 
or larger lung abscesses which ruptured into the pleural cavity and pro- 
duced a more complicated pathological process than that in the first 
group. (See Hartwell.) 

Hence the methods applicable to the first group must be modified to 
suit the individual requirements of the various varieties of this second 
group as they occurred. 

These factors have been fully substantiated by the experience of the 
Empyema Commission during the war, and by the recent contributions 
of Lilienthal, Eggers, Moschowitz, Hartwell, Hedbloom, Homans, Tuffier 
and others. Many of these factors will be discussed later when the 
analyses of the cases upon which this report is based are examined. 

Since the advent of the X-ray and its more careful and complete 
application to and the more skilful interpretation of the plates of the 
various types of suppurative pleurisy there has been a decided improve- 
. ment in the results obtained. 

The result of aspiration of the chest cavity can thus be followed and 
residual exudates removed by operation, or when operation has been done 
the progress of the case, i.e., the expansion of the lung and the closure of 





1 Abscess of Lung: ANNALS OF SURGERY, 1920, vol. Ixxii, p. 333. 
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the purulent cavity or the factors which are causing delay, can be more 
definitely determined. 

Furthermore, it has also seemed to the writers that the more exten- 
sive exploration of the chest cavity, such as that popularized by Delorme, 
Fowler, and Lilienthal, has rapidly tended to replace the older chest- 
deforming operations of Estlander and Schede, a marked advance in the 
writers’ opinion. 

Experience with these operations and the more formidable operations 
of lobectomy for the pulmonary lesions which complicate the disease will 
rapidly approach the satisfactory surgical position now occupied by 
other major surgical procedures which not long since were considered 
entirely too radical. 

The experience of any one individual is unlikely to cover all the mani- 
fold manifestations of this condition, hence certain varying opinions of 
the utility of this or that procedure are bound to exist, but time, experi- 
ence and the careful analysis of groups of cases will for suppurative 
pleurisies develop a group of surgical methods similar in its efficiency to 
those developed for other major surgical procedures. 

The attempt to sterilize the chest cavity by irrigations with various 
antiseptics is not new, but the recent introduction of the Dakin solution 
by the method of Carrel has again brought this method to the fore. 

Here again opinions vary as to its efficacy, and it is the writers’ im- 
pression that the character of the infecting organism, the character and 
efficiency of the drainage, and other complicating pleural and pulmonary 
conditions will have more effect upon the outcome of the case, the time 
and character of the healing, and the eventual result than will the effect 
of sterilization of the chest cavity by this or any other method 
of sterilization. 

To get the proper perspective upon this subject means a careful ex- 
amination of the results of those who use the method properly, com- 
pared to those who do not use it or parallel series in the hands of the 
same observer. Just at present there seems to be too much taken for 
granted on both sides of this question. 

When drainage of the chest is contemplated certain factors must be 
considered, and it is difficult to speak with authority concerning that 
which is the most serviceable. 

The situation which seemingly has been most serviceable for drain- 
age has been the region of the eighth rib in the posterior axillary line. 

In drainage of the chest the relation of the size of the drainage tube 
opening to the opening into the trachea (cross-section of drainage tube 
to the cross-section of the opening into the glottis) must be considered. 

A tube sufficiently large to allow for drainage is essential, but the tube 
should not be as large as the glottic opening. If the tube is as large as 
or larger than the glottic opening, collapse of the lung is inevitable, and 
unless the mediastinum is fixed by the inflammatory process the opposite 
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lung will be hindered in its proper expansion and respiration will be seri- 
ously hampered. (This factor probably explains the seriousness of the 
open chest wounds encountered during the war and the success follow- 
ing the closure of these wounds.) 

Furthermore, gravity alone cannot entirely drain a chest cavity. To 
effect drainage the pumping effect of the expanding lung and the move- 
ments of the diaphragm upon the fluid in the chest are important factors. 

In so far as the writers know, no definite plan exists for measuring 
this relationship between the size of the glottic opening and the size of the 
drainage tube. A method of estimating the size of the tube to be used 
practiced by the writers has been of practical benefit. The size of the 
glottic opening is estimated by placing the thumb and first finger on the 
cricoid cartilage, thus obtaining roughly the diameter of the larynx. A 
drainage tube three-fourths the size of the diameter thus obtained gives 
a tube which is smaller than the glottic opening, yet large enough to 
produce thorough drainage. 

Through such a tube the exudate drains out of the chest cavity with 
each inspiration, and the lung is at least partially expanded. If the drain- 
age tube is open at its external end, air naturally enters the cavity during 
expiration, so that there is a constant variation in the quantity of fluid, 
air and expanded lung in the pleural cavity. 

If the lung has retained its elasticity or is not fixed by adhesions, a 
constant gradual expansion of the lung occurs and this, with the upward 
movement of the diaphragm, tends to obliterate the cavity and to effect 
a cure. 

Numerous methods to aid in producing this expansion or maintaining 
the expansion once produced have been proposed. 

In brief the methods are: 

1. Those which increase intratracheal tension. 

2. Those which decrease the tension in the pleural cavity. 

3. Those which maintain the lung expansion by preventing the en- 
trance of air into the pleural cavity after establishing 
the drainage. 

All are of benefit in properly selected cases and can be used in 
various combinations. 

Of the methods used to increase intratracheal tension the Wolff 
bottles popularized in this country by Walter James have been the most 
serviceable and properly used are quite valuable. In our children’s wards 
the small inflatable rubber balloons have proven of educational value in 
teaching the children to blow into the bottles later. 

Various devices for producing suction in the pleural cavity have been 
proposed. At the New York Hospital the device for maintaining suction 
proposed by Kenyon and Connell (the principle of the Sprengel pump) 
was utilized for this purpose but did not prove efficacious, and in a num- 
ber of cases had to be abandoned because of the hemorrhage produced— 
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that is, the exudate under this method became blood stained and occasionally 
frankly bloody, while the lung expansion was not apparently increased. 

The methods for obtaining drainage and at the same time preventing 
the entrance of air into the pleural cavity are many and ingenious. In 
general they may be separated into two groups: 

First, some form of drainage tube with a valve which allows for the 
escape of the exudate with expiration and which closes with each inspira- 
tory effort, and second, the gravity siphonage drainage method devised 
by Kenyon.’ 

This latter method has been the one used by the writer and has been 
most serviceable. A tube sufficiently large is selected and over this a 
cuff of larger tubing is placed so that it occupies the position on the 
drainage tube where that tube emerges from the wound. A piece of 
rubber dam about four inches square is then perforated at its centre and 
drawn over the tube—so that it hugs the drainage tube on the chest side 
of the rubber cuff above described. A bottle containing water, a con- 
necting piece of glass or metal, and a long piece of rubber tubing are also 
prepared. At the operation the drainage tube is placed in the chest and 
connected with the long piece of tubing and the end of this latter tubing 
placed under the water in the bottle. The flange of rubber dam is fast- 
ened to the skin about the wound either by the rubber cement used in 
mending rubber gloves or by adhesive plaster, and this furnishes an air- 
tight opening into the pleural cavity. With each inspiration the air 
which has entered the cavity during the operation is then forced out and 
then the fluid follows. The method has been found applicable for drain- 
age in a simple thoracotomy, thoracotomy with rib resection, or in the 
more radical type of operation suggested by Lilienthal. 

Drainage by this means can be maintained for from four to nine days, 
after which time leakage about the tube and wound irritations require 
its removal and open drainage is then necessary. 

The reaction following the operation is markedly decreased by this 
method of drainage. In the seriously sick cases thoracotomy with drain- 
age by this method may be done rapidly and with very little reaction, and 
a secondary operation may be undertaken later, if the above is not suffi- 
cient, with very much less danger to the patient. 

To determine what had been the result obtained by the routine treat- 
ment of acute suppurative pleurisies in a civil hospital service, the 
records of the First Division at the New York Hospital were studied and 
an analysis of the cases is made in this paper. 

No attempt has been made to include the chronic empyemas, and 
where mention is made of the chronic cases and their treatment, it is done 
to show the result of the preceding acute case rather than to discuss the 
chronic condition. 





*Kenyon: Operative Therapeusis. Johnson, Appleton Co., 1915, vol. i, pp. 229-247. 
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The result has been taken from the follow-up system in use on the 
First Surgical Division described by Gibson.* 

The records of the First Division (Cornell Division) of the New York 
Hospital from January I, 1914, to January 1, 1920, show that 134 cases of 
suppurative pleurisy have been observed on that division. (This con- 
stitutes one-half of the entire hospital service.) Of the 134 cases, III 
were operated upon with nineteen deaths, a mortality in the operated 
cases of 17.1 per cent. Twenty-three cases were not operated for vari- 
ous reasons, such as refusal of permission to operate, patients moribund 
on admission, condition not recognized, or aspiration was sufficient to 
effect a cure. In this group are also included some cases in which the 
diagnosis of suppurative pleurisy is somewhat doubtful. Of these 
twenty-three cases ten died—a total mortality for the series (twenty- 
nine in 134 cases) of 21.6 per cent. 

For the purposes of this paper the mortality to be considered is that 
after operation, or 17.1 per cent. Many of the cases in this list were in 
extremis upon admission, but no case was refused operation in which the 
diagnosis of suppurative pleurisy could be made and in which sufficient 
time was given to do the operation. Four cases died on the day of opera- 
tion and all were critically sick at the time the operation was undertaken. 
This statement is made with no desire to juggle statistics, but merely to 
show that there was no selection of cases made to obtain favorable mor- 
tality statistics, and that the mortality of 17.1 per cent. represents that 
of the ordinary run of cases in a civil hospital service. 

The essential principle followed throughout was to secure satisfac- 
tory drainage, and the site almost universally chosen was the eighth rib 
in the posterior axillary line. Two chief types of operation were used— 
thoracotomy in the eighth interspace or thoracotomy with the resection 
of the eighth rib. 





Taste I 
Of the 111 cases submitted to operation : 
ee ne an Gc cede aaawhlenetawewees 17.1 per cent. 
Gd Cree SI IS ae id xo eka Oh ended 57.66 per cent. 
Oe II Si. cara aa ith Sia Seaside aac Kas 8.1 per cent. 
ae ee ee 4.5 per cent. 
14 Cases could not be followed .............. 12.6 per cent. 
a Taste II 
Cases surviving the operation : 
Ge Ge GD GUND soib'iv nde ccc cctscctssccess 79.5 per cent. 
g Cases were improved ..............eeeees 9.78 per cent. 
§ Cases were unimproved ..............0e:- 5.4 per cent. 
14 Cases could not be followed .............. 15.2 per cent. 


To determine any difference which might exist in the results ob- 
tained by thoracotomy or by thoracotomy with rib resection the two are 
analyzed separately in the following tables: 





* Gibson: ANNALS OF SuRGERY, December, 1919. 
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INTERCOSTAL THORACOTOMY 


Dr SD dict endiwdsdteneadecesebossccess 13.63 per cent. 
ee ons Seed avtuseadenceveoeees 61.3 per cent. 
1 niin n ai wccsunconckausswees 

3 Cases unimproved 
6 Cases not followed 


44 

THORACOTOMY WITH Rip RESECTION 
RA NE anes ckaakcuksceeceseetonmauses 19.4 per cent. 
OF Te SD bes 60 50ksekieeeunsevseanvanue 55.2 per cent. 


2 ED Stciduse séeukaniewenieenes 
2 Cases unimproved 
8 Cases not followed 


67 


ee 


From the above tables it would therefore seem that thoracotomy 
with sufficient drainage has given a lower mortality with a higher per- 
centage of cures, but the difference is not sufficient to establish the value 
of that procedure over thoracotomy with rib resection. 

There was also no very marked difference in the length of the stay of 
the patients in the hospital, and the per cent. of cases submitted to sec- 
ondary operation was practically identical for each type, so that for this 
series it is not possible to differentiate between the two types of procedure. 

The writers prefer thoracotomy with the Kenyon type of drainage 
for the average case, but in this series in which the operations were done 
by four men the preference evidently was for thoracotomy with rib resection. 

The cases submitted to operation are analyzed in the “ Anesthesia 
Chart ” with reference to the character of the anzsthesia used. 

Under the headings “ No anesthesia” and “ Local anzsthesia” are in- 
cluded those cases so seriously ill that an anesthetic was of secondary consid- 
eration and naturally a higher mortality is to be expected. 

In all cases a preliminary hypodermic injection of morphine and atro- 
pine was given except in the very young children. 

The anesthetic selected must necessarily be one applied to the 
given case and be chosen to fit the operation contemplated. When a rapid 
drainage operation is contemplated some form of local anesthesia will 
suffice. When a more extensive operation is contemplated ether alone 
or in combination with nitrous oxide and oxygen has given the most 
satisfactory results. 

In our series there were thirty-two cases of suppurative pleurisy due 
to the pneumococcus—twenty-seven followed lobar pneumonia, two 
pneumonia complicating measles and three influenzal pneumonias, Of 
these, three cases died, a mortality of 9.3 per cent. 

The fatal cases were one year, eighteen months, and two years, nine 
months old. One case was moribund on admission and died soon after 
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the operation. The other two died of malnutrition. In the older child 
the first operation failed to drain properly and a second operation was 
done, and in this case the insufficient drainage probably was a contribut- 
ing factor to the fatal outcome. 


ANZASTHESIA CHART 














Type of Anesthesia ws of} Deaths |Per cent. Mortality 
i aceon be ebemewale acre 5 2 40 per cent. 
Anesthesia not mentioned........................ I I 100 per cent. 
Local anesthesia infiltration...................... 14 3 21.4 per cent. 
i sie cotucuh eens sehebdheska¥hwrenees 7 I 14.2 per cent. 
Ts eis iweenediners eed beben 62 9 14.5 per cent. 
EE ree ere 14 2 14.2 per cent. 
rc cs cactedadsenendsdsas eens wiedetoe 4 0 Oo 
6 cecasirveniveeteeetedeenevewerwewsed 4 I 25 per cent. 
III 19 17 per cent. 














Of the twenty-nine cases which recovered, four cases could not be 
traced after their discharge. One of these cases was removed from the 
hospital while still quite sick, against advice, and three were discharged 
cured with small superficial sinuses which still required dressings. 

Of the twenty-five cases followed, twenty were excellent results with 
normal chest expansion. Four cases had some limitation of expansion on the 
affected side and in one case the result is stated as an excellent result, 
but no mention is made of the chest condition. Seven of the above cases 
were submitted to secondary operation, four for insufficient drainage, 
two for necrosis of the rib, and one for an acute suppurative myositis 
about the drainage wound. 

Intercurrent diseases occurred in seven cases, measles in one, otitis 
media in three, abscess of the buttock in one, chicken-pox in one, phle- 
bitis in one. Three of the cases had chronic valvular heart disease and 
one was a chronic alcoholic previous to the present disease. 

From this analysis it can be seen that the mortality for this series was 
confined to the young infants, that a satisfactory result as regards chest 
expansion was obtained in 80 per cent. of the cases, and that some slight 
deformity of the chest (limited expansion) occurred in 16 per cent. 

Thoracotomy with rib resection was the operation of choice. Two 
cases died when this was used and one when thoracotomy alone was 
practiced. The differences between the two operations are not sufficient 
to give any preference to one or the other. 

Dakin’s Solution was used by the Carrel method in four cases and no 
appreciable difference in the time of cure or in the result obtained could 
be noticed. 

Kenyon drainage was used for three cases. There was no appreciable 
difference either in the result of the drainage as to the final result, time 
of discharge, or in the condition of the patient after the operation. This 
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was rather interesting to one of us (Hitzrot) as a result of this study, as 
the impression in that observer’s mind was that there was a distinct 
benefit to be obtained by this method applied to all types of chest drainage. 

The chief aim of the operation for this type of infection for this series 
must then be said to be, to obtain and maintain sufficient drainage, and 
when this was done the various modifications and additions to the treat- 
ment seemed in no way to affect the result. 


There were twenty-two cases of suppurative pleurisy from which the 
streptococcus was isolated. 

The bacteriological report simply states streptococcus in seven, strep- 
tococcus viridans in five, streptococcus hemolyticus in ten. 

The preceding condition is stated to have been pneumonia in ten of 
these cases, influenza-pneumonia in four, broncho-pneumonia in two, 
tuberculous broncho-pneumonia in one, measles-pneumonia in two, pneu- 
monia after tonsillectomy in one, pleurisy in one, infarct of lung following 
appendectomy for acute appendicitis in one. 

In the three fatal cases the suppurative pleurisy was a complication 
of a preceding disease in two cases, in one tuberculous broncho-pneu- 
monia, in the other acute appendicitis with abscess formation and infarct 
of the lung on the tenth post-operative day. 

Of the nineteen cases which recovered two could not be followed long 
enough to determine the final result. One was discharged on the thirty- 
first day after operation in excellent condition, in the other at the three 
months interval there was a small superficial sinus which was still dis- 
charging, and the patient disappeared. 

Of the seventeen cases followed twelve were excellent results with 
normal chest expansion. In four cases there was distinct limitation of 
expansion with thickened pleura. In one case (the patient with tuber- 
culous pleurisy) the patient is still under treatment at another hospital 
with a discharging sinus and the condition is reported as unsatisfactory. 

Five of the above cases were submitted to secondary operations before 
a cure was obtained. (One was the failure classed as unsatisfactory 
result (v. supra), and the specimen removed from the pleura in this case 
showed numerous tubercles.) In one case revision was done twice be- 
cause of insufficient drainage with closure of the sinus, and the condition 
was stated as excellent at the five-months interval. In one case drainage 
was insufficient, due to adhesion of the lung about the abscess tract, and 
healing was obtained only after decortication and mobilization of the 
lung with excision of the sinus which ran to what evidently had been an 
abscess of the lung with a localized pleurisy partially walled off and which 
later ruptured and produced a general pleural infection. 

In two cases, both with abscesses of the lung, a number of operations 
were necessary to effect a cure, and in one case included a lobectomy for 
bronchiectasis followed by a bronchial fistula for eighteen months, which 
eventually closed and the patient has remained well at the four-year 
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interval. One was a partial lobectomy for the excision of a thick-walled 
abscess on the posterior surface of the periphery of the lower lobe with 
mobilization of the lung and excision of the old drainage tract. 

The intercurrent conditions were abscess of the submaxillary region 
one, otitis media one, acute rheumatic fever one. 

Two cases had a fairly definite pulmonary tuberculosis which ante- 
dated the suppurative pleurisy. 

The low mortality in this series, especially in the influenza cases, is 
undoubtedly due to the fact that aspiration was so consistently prac- 
ticed by the medical staff before the transfer of the patients to the surgi- 
cal side and also to the fact that the critically sick patients during the 
epidemic of influenza did not reach the hospital. Such cases as did come 
to the surgical side were, therefore, selected cases in the sense that they 
had survived the original condition and were better surgical risks than the 
cases reported from the army hospitals. (See report Empyema Commission. ) 

Thoracotomy with rib resection and open drainage was again the 
operation most resorted to. The reaction from the operation apparently 
was somewhat less in those cases in which thoracotomy with Kenyon 
siphonage drainage was used. One of the cases was submitted to the 
operation described by Lilienthal and for that particular case the opera- 
tion proved most efficacious, and a simple drainage operation would not 
have been suitable. (The decision to use that type of operation was 
based upon the X-ray examination and showed a localized process com- 
municating by a narrow tract with the general cavity.) 

Dakin-Carrel irrigation was used in five of the cases without any 
appreciable result except that of deodorizing the secretion in two of 
the cases. 

The one fact that stood out in the cases of streptococcus pleurisies 
in this series was that the process was a more complicated one than that 
due to the pneumococcus, and that the result of the surgical treatment 
as well as the choice of the operation depended upon the underlying lung 
involvement. Where this was slight the cases recovered in about the 
same time as the pneumococcus cases and the essential feature was sufficient 
drainage, and the various modifications had no very practical significance. 

When the underlying lung or pleural condition was tuberculous the 
result was unsatisfactory, as are many of the surgical forms of tuber- 
culosis. In the cases with more extensive lung involvement (lung abscess 
plus extension into the pleura or into the bronchi) the drainage of the 
pleural process had to be supplemented by further operation to effect a cure. 

The organism in twelve cases was reported as staphylococcus in one, 
staphylococcus albus in five, staphylococcus aureus six. 

The preceding condition is stated to have been pneumonia in five cases, 
measles-pneumonia in one case, broncho-pneumonia in one, influenza- 
pneumonia in four cases, and not stated in one case. 

Two cases died (one of the pneumonias, and the broncho-pneumonia): 
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Of the ten cases which recovered two could not be traced after their 
discharge. (One improved, one cured, at the time of discharge.) 

Three cases are reported as excellent at varying periods after the 
three-months interval. 

Two cases were reported as in hospitals with chronic pulmonary 
tuberculosis. One case had an excellent chest condition, but is under 
treatment now for an acute osteomyelitis of the left tibia (staphylococcus 
aureus in both conditions). One case died two months after discharge 
of meningitis, one case is still under observation—nine-months interval 
with a discharging sinus, due to osteomyelitis of the rib, with limitation 
of chest expansion, but is improving slowly. 

Three cases were submitted to secondary operation chiefly because of 
failure of the sinuses to close, and the secondary operations were those 
for chronic empyema, in one an enlargement of the drainage opening 
with satisfactory cure, in two chest collapsing operations, one with a 
satisfactory cure, and one which still has a discharging sinus. 

In this group as in the streptococcus group, one is impressed by the 
fact that the underlying lung condition and the character of the infecting 
organism have an important influence upon the outcome of the case. 

In this series late complications and sequels (such as acute osteo- 
myelitis, osteomyelitis of the rib, meningitis, etc.) have been more com- 
mon than the pneumococcus infection. 

There were seven cases in which the bacteriological report does not 
identify the organism sufficiently to place it in any of the above groups 
(that is, the report states Gram-positive cocci, Gram-positive diplococci, 
Gram-positive diplococci with capsule, etc.). 

While it was possible to conjecture what was meant, it seemed wisest 
to the writers to place these cases in a separate group. 

The preceding condition is stated as pneumonia in four, not known in 
two, and measles-pneumonia in one case. 

Three cases died, all of which were pneumonias. One of the fatal 
cases had a complicating gastroenteritis, and one had a serofibrinous 
pleurisy on the opposite side. 

Of the four cases which recovered one case was discharged cured but 
could not be traced. Two had excellent results and one case had a dis- 
charging sinus with limited chest expansion after two and one-half years. 
This last case had three secondary operations, the first for insufficient 
drainage, and the other two for a chronic empyema. 

In twelve cases the culture from the chest was reported as sterile. The 
preceding condition is stated as pneumonia in eight, influenza in one, 
pleurisy in one, measles-pneumonia in one, perforated gastric ulcer 
in one. 

Four cases died, three of which were pneumonias. One was prac- 
tically moribund on admission and died soon after the operation, two 
had pericardial effusions which were aspirated, one died of a diffuse 
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peritonitis with perforation of the intestines. The suppurative pleurisy 
in this last case was a complication of a perforated ulcer in the 
pyloric region. 

Of the eight cases which recovered, one could not be traced, five had 
an excellent result, one had signs of thickened pleura, one had an asth- 
matic cough which had existed previous to the empyema with rales over 
the affected side of the chest. 

Two of the above cases were submitted to secondary operations be- 
cause of insufficient drainage. (In one case the tube had fallen into the 
chest.) Both cases were satisfactory recoveries. 

In twenty-four cases there was no bacteriological report on the chart. 
(Many of these were cases during the disorganization at the beginning 
of the war.) 

The preceding condition is stated as pneumonia in fourteen cases, 
influenza in four cases, pleurisy in two cases, acute appendicitis in two 
cases, chicken-pox in one case, and in one case the preceding condition 
could not be determined. 

Four cases died (three were pneumonias). One died shortly after the 
operation and two died with complicating conditions elsewhere than in 
the chest (otitis media, abscess of the thigh). One case was an acute 
appendicitis with suppurative pleurisy which died the day after the opera- 
tion for the later condition. 

Of the twenty cases which recovered, one case died six weeks after 
discharge from the hospital of meningitis, and one died three months later 
of intestinal obstruction. (This case was originally an acute appendi- 
citis complicated by suppurative pleurisy and abscess of the liver.) 
Thirteen cases are reported in excellent condition with no lung signs, one 
had thickened pleura on the affected side, four were discharged with a 
discharging sinus and could not be traced. 

Five of the above cases were submitted to secondary operations. In 
three the drainage wounds were allowed to close too rapidly and had to 
be reopened on the twenty-first and twenty-third and twenty-fifth post- 
operative days. In one case the patient was well for five months and 
was then readmitted ten months after the first operation with a suppu- 
rative pleurisy on the same side. In one case (one of the pleurisies) a 
secondary operation was done, evidently for unsatisfactory drainage, and 
the description of the condition suggests that the underlying disease was 
tuberculous, but there are no definite statements. (The case was one 
that left the hospital with a discharging sinus and could not be traced.) 

In one case the fluid aspirated from the chest was stated as thick pus 
and the bacteriological report was bacillus typhosus in pure culture. The 
case is of sufficient interest to report in detail. 


The patient, an Italian aged forty-one years, was admitted to the 
First Medical Division (Doctor Connor’s service) of the New York 
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Hospital, February 19, 1920. His chief complaints were cough, pain 
in the right chest, fever and weakness. The onset was character- 
ized by general malaise, pain in the back and legs, headache and 
cough with no sputum. 

His condition has steadily grown worse and the pain in the right 
chest has slowly increased. 

Physical examination showed a man who looked sick, was 
apathetic and unresponsive. Examination gave dulness and the 
signs of fluid on the right side. The spleen was barely palpable. 
The temperature on admission was 103°; pulse, 100; respiration, 20. 
Blood: Hemoglobin, 56; red blood-cells, 3,176,000; white blood-cells, 
8000, with 65 per cent. polynuclear cells. 

(Doctor Connor expressed the opinion that the patient had the 
appearance of a patient with typhoid.) 

Aspiration of the right chest on the day after admission removed 
500 c.c. of frank pus, which on culture revealed the bacillus typhosus 
in pure culture. Aspiration on the fifth day after admission again 
gave pus. X-ray on second day after admission showed fluid (pus) 
in right chest (Doctor Busby). 

Operation (February 24, 1920, five days after admission).—Thora- 
cotomy with Kenyon siphonage drainage. Doctor Hitzrot, novo- 
cain infiltration anesthesia, incision in seventh interspace in pos- 
terior axillary line, sufficiently large to admit a large rubber tube. 
Kenyon siphonage drainage. A large amount of pus escaped into 
the bottle. Kenyon drainage for nine days—saline irrigations caused 
chill. Later Dakin-Carrel irrigations which could not be continued 
because of coughing ; discharged sixty-nine days after operation with 
chest wound healed except for small superficial granulating area. 

The temperature curve, pulse, and respiration showed nothing 
of moment and resembled the period of steep curve seen in the 
typhoid charts. 

Widal and blood cultures were negative. 

(Bacteriological Report.—The culture from the chest fluid shows a 
growth of a Gram-negative bacillus which is motile and which has 
the cultural characteristics of the bacillus typhosus. It is aggluti- 
nated by antityphoid serum in dilutions of 1-1000—-1-5000. ) 


SUMMARY 


1. In the cases of suppurative pleurisy due to the pneumococcus 
proper drainage instituted early and maintained long enough produced a 
satisfactory cure. 

2. In the cases of suppurative pleurisy due to the streptococcus there 
were more underlying lung conditions (abscess, etc.) which required more 
varied treatment, and secondary operations were more frequent. 

3. The average stay in the hospital for the uncomplicated cases in this 
series was thirty-two days. This includes the case due to the bacillus 
typhosus but not the deaths, the unsatisfactory results, or the cases sub- 
mitted to secondary operations. 
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DUODENAL ULCER IN INFANCY 


By Duptey Wuite Paumer, M.D. 
or Cincinnati, On10. 


IF THE diminutive size of the bibliography of this subject be a cri- 
terion as to the rarity of duodenal ulcer in infancy, then it should rank 
amongst the most rare of diseases. However, a study of even this scant 
bibliography leads one to the conclusion that here, as so often is the case, 
this condition will be found less and less rare as one looks for cases; it is 
perhaps more unlooked for than uncommon. A majority of the text-books 
of pediatrics either do not mention the condition at all, or in a very few 
words pass it over as one of the causes of melena neonatorum. Even 
Moynihan in his monograph on “ Duodenal Ulcer” gives as a title to his 
chapter on ulcer in infants, “ Melena Neonatorum and Duodenal Ulcer.” 

L. Emmet Holt, in December, 1913, collected ninety-one cases in the 
literature and added four of his own. Seventy-four of these cases were 
published after 1908. In reviewing this literature it is interesting to note 
that one clinical feature, hemorrhage, is made to stand out preéminent 
and a necessity to diagnosis. One who has seen much of ulcer in adults 
cannot help but feel the building up of a diagnosis about one complicat- 
ing symptom is a mistake, for in the ulcer of adults not over 40 per 
cent. of cases give a history of hematemesis or bloody stools, and it is 
difficult to see that hemorrhage is any more necessary to the making of 
a diagnosis in infants than in adults. 

A study of forty-five case histories that I have been able to chart 
from the literature showed twenty-five males with an average age of 
about three and a half months. Practically all of the cases showed a 
more or less marasmic condition, though of a great many of the cases it 
is stated they had had a good start, often breast-fed, and but few dietetic 
errors had been present. 

Helmholz and Gerdine, after a thorough study of the reported cases, 
and a careful bacteriological study of the ulcers found in eleven cases in 
their own clinic, came to the conclusion that the ulcers were of infectious 
origin occurring most commonly in epidemic form, and that a diplococcus 
or streptococcus was the invader. From one case a pure culture of strep- 
tococcus viridans was obtained, and this, injected into dogs and rabbits, 
produced ulcers of the duodenum in the hosts. It seems that the funda- 
mental factor in the production of these ulcers is as in all ulceration, an 
infection. From the case histories it would seem that a debilitated state 
of health favored the infection. Not a few of the articles offer the ulcer 
as a complication of the marasmic, atrophic, anemic condition and not a 
distinct entity. In no case in the literature is the cause attributed to burns. 

With an average age incidence of three and a half months, and but 
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five of sixty-five cases being over five months old, one is struck by the 
uniformity of the age of these babies. As before mentioned, the history 
of gross dietetic errors is usually absent and was in the case I later 
report; not infrequently the babies have had the scientific care of a com- 
petent pediatrician, and the nutritional disturbance preceding the ter- 
minal complication of hemorrhage has seemed out of proportion to the 
dietetic fault. In fact, acute gastrointestinal disturbance is usually absent. 

The vomiting is often severe and persistent, being irregular at times 
or assuming the type seen in true congenital pyloric stenosis of infants. 
In a canal whose lumen normally is not much larger than a lead pencil it 
can be readily understood how an ulcer just distal to the pylorus might 
produce sufficient irritation to cause a reflex spasm simulating pyloric 
stenosis even though no hyperplasia of the muscle existed. Vomitus was 
of soured food not containing blood, as a rule, until near the end of the 
scene; a majority of those that showed hematemesis or large, tarry stools 
died in thirty-six to forty-eight hours. It is surprising how little blood 
these young babies can afford to lose without dying. Not infrequently 
the vomiting has led to a diagnosis of congenital stenosis with and with- 
out confirmation of this diagnosis at autopsy. Rarely has the tumor of 
pyloric stenosis been found associated with ulcer, and the same may be 
said of gastric waves. If one will bear in mind that pyloric stenosis is 
essentially a disease showing itself in the first weeks of life, while ulcers 
come in the second to six months, there will be less confusion. Symp- 
toms resembling stenosis appearing after two months should put one on 
his guard for ulcer as the more probable explanation of the symptoms. 

There is, not infrequently, the usual evidence of pain shown by the 
crying, facial expression and drawing up of the knees. Bloody stools 
have been a common terminal symptom and, in fact, the few cases diag- 
nosed clinically were so diagnosed upon appearance of bloody, tarry 
stools, in the absence of acute ulcerative colitis. Occult blood may be 
found in the stools when not macroscopically present, and it seems that 
it would be wise to examine the stools for occult blood in any case of 
unexplained vomiting continuing over a period sufficiently long to pro- 
duce an atrophic condition. 

Associated with these symptoms, of course, are all the symptoms of 
a bad nutritional disturbance, loss of weight, anemia, dehydration, sunken 
fontanelles, subnormal temperature, suppression of urine, etc. The duo- 
denal tube has been used for diagnosis several times and seems of value, 
but must be used with extreme care, as these ulcers are but poorly pro- 
tected and not a few of the deaths in the reported cases were due to a 
natural perforation of the ulcer. Perforation did not follow the use of the 
tube in the recorded cases. 

Of the forty-five cases I have charted, a correct clinical diagnosis was 
made or suspected in but ten, so it is very evident there is much room for 
improvement in diagnosis. The X-ray has been suggested, but not used 
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as far as I know, and it seems that the X-ray might be of great value in 
the diagnosis if used in those cases of vomiting of infancy of obscure 
origin not responding to the usual dietary measures. 

The ulcers of infancy may be single or multiple; they are usually just 
distal to the pylorus, but may be as far down as the papilla of Vater; the 
latter location is as rare as in the adult. Thirty-two of forty-five cases 
were in the first part of the duodenum and in sixteen instances the ulcers 
were multiple. No cases are reported with the ulcer below the papilla. 
This rather conclusively demonstrates that in addition to other etiologi- 
cal factors the chemical condition of the tract plays a big factor in the 
ulcer development. These ulcers may represent a superficial necrosis of 
the mucosa or show necrosis of all layers of the wall so that perforation 
occurs: a potential perforation has been plugged by the pancreas or 
omentum in rare instances. The ulcers range from small multiple ero- 
sions, the size of a pinhead, to large single or double ulcers, 1% 
centimetres long. 

An absence of round-celled infiltration seems characteristic of these 
cases ; any induration is rather more cedematous than inflammatory. Not 
infrequently a few clots of blood are adherent giving evidence as to the 
source of the hematemesis or bloody stools. A large majority of these 
‘ulcers are described as being on the posterior wall of the duodenum. 
The edges may be sloping rather than undermined, or in a few instances 
they are described as sharply defined and having a punched-out appear- 
ance. Associated pathology has consisted of cicatricial stenosis, congeni- 
tal stenosis, nephritis, marked eczema, peritonitis local and general, fatty 
liver, pulmonary tuberculosis, jaundice, pneumonia, pus meningitis, 
colitis, melena neonatorum, marasmus, and emaciation. 

The source of our knowledge of infantile duodenal ulcer being almost 
entirely the autopsy room, our ideas of prognosis will naturally be corre- 
spondingly colored. Certain it is that massive bleeding warrants a very 
poor if not promptly fatal prognosis. There are a few cases, however, 
that have been observed and diagnosed clinically that have gotten well, 
so that one wonders if they do not occur much more frequently than we 
have suspected in the past. 

Well-healed scars have been found and in one instance the ulcer was 
quite well healed one week after a severe hemorrhage. It would seem 
that the majority of the ulcers are of an acute type. On the whole the 
prognosis must be considered poor, because of the associated nutritional 
disturbances and the well-known poor way an infant stands the loss of 
even small amounts of blood. Certainly the fact that most of the case 
reports in literature are accompanied with autopsy reports speaks but too 
plainly of the prognosis under the treatment used to date, and some radi- 
cal change in the treatment is indicated. Perhaps not a few of the 
marasmic cases of unexplained etiology that ultimately improve and 
finally develop satisfactorily, are unrecognized ulcer cases. This paper 

547 








DUDLEY WHITE PALMER 


is, therefore, a plea to bear in mind this condition in these marasmic in- 
fants and so be in a receptive frame of mind toward this diagnosis should 
any suggestive symptoms present themselves. 

On the consideration of the diagnosis of duodenal ulcer in the living 
infant one must bear in mind ulcerative colitis, chronic intussusception 
of the bowel, true congenital pyloric stenosis, swallowed pins or other 
foreign bodies, those marasmic and atrophic conditions not associated 
with ulcer, and that condition of melena neonatorum where the findings 
are multiple small ulcers throughout the intestinal tract. The post- 
mortem findings of ulcer must not only rule out the above, but also the 
post-mortem superficial necrosis or digestion that undoubtedly occurs 
rather rapidly in the poorly nourished. 

Veeder says: “ Surgical interference has not been deemed advisable 
in any of our cases, owing to the general nutritional disorder of the in- 
fants at the time diagnosis was made.” His cases showed 100 per cent. 
mortality. He further adds: “If methods are found by which an ulcer 
can be recognized early, surgical treatment offers at least a 
theoretical possibility.” 

While it is presumptuous to draw conclusions from one case, it seems 
that in a condition as universally fatal as the reported cases in literature 
would indicate, some other more radical method of procedure is justi- 
fiable. In case of gross hemorrhage certainly a blood transfusion should 
be first indicated. A posterior gastrojejunostomy would then seem of 
value, where the exploration confirms the clinical diagnosis, as this opera- 
tion is not only a drainage operation, but it alters the chemistry of the 
acid stomach. It would seem that the high percentage of complicating 
hemorrhage cases should alter one’s attitude toward the use of any 
palliative methods of treatment. 

The following case report, so far as I can determine from a rather 
careful search of the literature, is the first case of duodenal ulcer in in- 
fancy to be operated upon, and that successfully. 


Case Report. Duodenal Ulcer in a Six-months-old Infant ; Pyloro- 
plasty, Followed Eighteen Days Later by Gastrojejunostomy; Recov- 
ery. Baby E. V., male, six months old, weighed eight pounds at 
birth, was breast-fed for two and a half months. In the first few 
weeks he began spitting up food once a day or oftener and con- 
tinued this until the last few months before operation when the 
spitting up became a true vomiting. At two months he reached a 
maximum weight of ten and a half pounds. Mother and baby had 
the “flu” when the child was about two and a half months old. 
Very many kinds of foods were given and after each change of food 
there was a temporary improvement in the vomiting; the case 
changed hands several times. About one month before I saw the 
child in consultation, Dr. E. A. Wagner took charge, and during this 
time very careful scientific feeding was instituted. Twice the duo- 
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denal tube was passed successfully. Weight fluctuated up and down 
until the early part of June, 1919, when the maximum weight of 
ten and one-half pounds was again reached only to be followed by 
daily loss of weight for nearly a week. Vomiting was worse rather 
than improved in spite of all the attention and care, and notwith- 
standing the days of apparent improvement the general average of 
his condition was much lower. The child was marasmic, dehy- 
drated and more or less apathetic ; the urine was scant, but the stools 
showed some food. At times the stools had been green and of de- 
ficient quantity. No one had seen blood in the stools, but tests for 
same had not been made. Hematemesis had not been noted. The 
X-ray showed a small, active stomach with about a normal empty- 
ing time. The character of the duodenal cap was not mentioned in 
the radiographer’s report, and unfortunately the plates have been 
lost. On one or two occasions it was thought by Dr. Edward 
Wagner that peristaltic gastric waves were present, and at the time 
of my consultation it seemed that a wave could be outlined, though 
the mother says she and the father frequently looked for waves 
but never saw one. Certainly they were never definite as in the true 
case of congenital stenosis. Medical effort was failing to improve 
the condition and the child was rapidly losing weight, with a hot 
summer in prospect. A tentative diagnosis of congenital pyloric 
stenosis of a mild, persistent type was made and operation advised 
and accepted. At this time the child was six and two-thirds months 
old and weighed eight pounds and six ounces (six ounces over 
birth weight). 

After one day’s preparation with hypodermoclysis of normal 
salt solution and glucose and soda per rectum, the abdomen was 
opened at the Good Samaritan Hospital, June 20, 1919, Dr. Clyde 
Shinkle giving an ether anesthetic. To our surprise no pyloric 
tumor was present. The pylorus was of normal thickness, but about 
one-half inch distal to the pyloric ring there was attached a tag of 
omentum plastered over an area of the peritoneum distinctly 
“stippled” and puckered as is the case in ulcers of adults. The 
child’s condition was so bad a gastroenterostomy seemed out of the 
question, and a pyloroplastic operation was substituted, splitting the 
pylorus and suturing it up in the opposite direction to widen the 
lumen. The child reacted well, took some nourishment the first few 
days, vomited a few times, a bile-stained vomitus for the first time, 
and slightly more than held his own, so that by July 7th he weighed 
nine pounds. But the vomiting was becoming worse and food 
seemed to accentuate the vomiting. It seemed the lumen created 
by the pyloroplastic operation was insufficient, and I advised the 
parents to permit the more formidable gastrojejunostomy. I must 
confess I hoped they would refuse. Consent was again given and 
a rapid, short-loop, posterior suture gastrojejunostomy was made 
on July 8, 1919. This operation was very successful. I feel quite 
sure the pyloroplastic operation paved the way for the gastro- 
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jejunostomy, and also I am convinced the latter operation as the 
primary operation would have resulted fatally. The child gained 
steadily, and when sixteen months old he weighed twenty-four 
pounds and was a fine-looking child in every way. In doubling his 
age he tripled his weight. Now at the age of two years he weighs 
thirty-two pounds and is normal in every way. 
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LINITIS PLASTICA 
By Antony H. Haraican, M.D. 


or New Yorks, N. Y. 


ASSOCIATE VISITING SURGEON, FORDHAM HOSPITAL; ASSISTANT VISITING SURGEON, ST, FRANCIS HOSPITAL; JUNIOR ATTEND- 
ING NEUROLOGICAL SURGEON, CENTRAL NEUROLOGICAL HOSPITAL 


IN THIs report the author purposes to consider, somewhat cursorily, 
the salient diagnostic and pathologic problems of linitis plastica. In 
general, the unsolved problems of stomach pathology, of which linitis 
plastica is a striking example, are of vital importance to the surgeon, 
especially when the question of the selection of a particular operative 
technic demands an immediate decision. In gastric ulcer, for example, 
this is well illustrated. The unknown pathogenesis of ulcer and its rela- 
tion to carcinoma are mooted questions, to the solution of which any dis- 
cussion of a problem of stomach pathology of surgical interest, must 
throw some light, however feeble. Incidentally, a knowledge of the occur- 
rence and recognition of linitis plastica may possibly aid in the explana- 
tion of those not unusual instances of pyloric tumor in which later 
investigations or even autopsy disclose complete disappearance of the 
tumor, despite the fact that the growth was left either untouched or 
relieved merely by a palliative procedure. 


Case Report.—Male, aged fifty-one years. Admitted to the Rock- 
away Beach Hospital, December 3, 1919. Discharged January 1, 1920. 
Occupation, plumber. 

Family History —Close questioning fails to reveal that any mem- 
ber of the family suffered from diabetes, nephritis, carcinoma or 
tuberculosis. His father died of “chronic indigestion,” at the 
age of sixty-nine years, following a period of emaciation. Brothers 
and sisters alive and well. 

Personal History.—Polyuria three to four times a night. Smokes 
about twenty cigarettes a day; uses alcohol in moderation. His 
usual weight is one hundred and thirty pounds; at present he 
weighs one hundred and four, having lost approximately twenty- 
six pounds in one month. Habits regular. Denies venereal disease. 
In childhood suffered from measles, whooping-cough, mumps and 
diphtheria. Never been operated on. No history of any accident. 

Chief complaint is the occurrence of pain in the epigastrium. This 
pain was first noted twelve years ago; is of excruciating character. 
For about one month previous to operation the pain has become 
exceedingly oppressive. It is confined to the umbilical region. Re- 
cently the pain has appeared one-half hour after meals. Nausea and 
vomiting constantly present. 

Physical Examination—Eyes are negative, save for myopia. 
Slight deafness in the left ear. A small polypus is present in the 
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nose. Heart and lungs negative. Examination of the abdomen fails 
to reveal any tumor or mass. The patient is a thin man, with marked 
evidence of loss of flesh. His chief complaint is abdominal pain 
in epigastrium. Urinalysis, negative. Wassermann examination, 
negative. 

X-ray Report (September 10, 1919).—M. B. Bernstein, M.D. The 
stomach was large, dilated, hypotonic in type, presenting a hyper- 
peristalsis ; there was a definite, persistent defect at the pylorus. The 
six-hour examination showed a very large residue, indicating marked 
obstruction at the pylorus. The conclusion was that the patient 
had a chronic calloused ulcer at the pylorus with early malignancy. 

Operation (December 6, 1919, Rockaway Beach Hospital).—Ether 
narcosis. An incision was made in the median line of the epigas- 
trium. On opening the abdomen there was found a large tumor 
situated at the pyloric end, extending along the lesser curvature of 
the stomach. Several glands in the lesser omentum were distinctly 
involved. The liver appeared smooth to palpation. As there existed 
considerable mobility of the tumor without excessive lymphatic in- 
volvement, resection was decided upon. A typical partial gastrec- 
tomy of the Billroth No. 2 type was performed. The continuity of 
the intestinal tract was restored by supplementing the operation 
with a posterior gastrojejunostomy of the no-loop antiperistaltic 
type. In performing the gastrectomy the duodenal stump was closed 
with three layers of sutures. First, a running chromic catgut No. 2; 
second, a Cushing linen suture; third, interrupted linen sutures. 
The stump of the duodenum was brought in close approximation to 
the pancreas, following the advice of Willy Meyer. 

The stomach was divided in an oblique manner and the opening 
closed with three layers of sutures. First, a running, inverting, 
chromic catgut suture No. 2; second, a Cushing linen suture; third, 
interrupted, mattress, linen sutures. The technic employed in the 
gastrojejunostomy was that recommended by William Mayo. At 
the conclusion of the operation a thin cigarette drain was placed 
through the upper angle of the incision and passed to the stump of 
the stomach. The abdomen was closed in layers. The duration of 
the operation was one hour and fifteen minutes. The patient’s con- 
dition was excellent ; pulse was about 8o, full and strong. 

Uneventful recovery. The drain was withdrawn promptly. Re- 
moving the sutures disclosed primary union. Patient was discharged 
from the hospital cured. At the present writing he is in splendid 
health and has completely regained his original weight and has re- 
sumed his work. 

Pathological Report-——Ray S. Nelson, M.D. On examination of 
the gross specimen the tumor appears as a white, thick, intensely 
hard mass. On closer investigation it seems to involve the entire 
portion of the stomach removed. It would appear to have existed 
originally on the pylorus and extended downward on both the an- 
terior and posterior walls of the stomach. 
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Microscopical examination reveals a very definite formation of 
fibrous tissue, some of which is extremely dense beneath the mus- 
cular layer. The fibrous tissue penetrates and involves the muscular 
layer and extends to the serosa. The mucous membrane is abso- 
lutely normal. The tumor is not carcinoma, sarcoma, myoma or a 
gumma. It should be classified, most likely, under the heading of 
linitis plastica. The slides of this specimen were shown to John 
Larkin, M.D., Pathologist, City Hospital, who concurred in the 
above diagnosis. 


For an elaborate and detailed discussion of the history, etiology and 
pathology of this rare disease, one should consult the excellent statistical 
and analytical article of H. W. Lyle, published in the ANNALS oF SuRGERY, 
1920. A complete bibliography is there furnished. It may suffice to say 
here that the term linitis plastica was first devised and applied by Brinton, 
who definitely established the disease as a lesion, distinct and peculiar to 
the stomach. Though, before the time of Brinton, there were desultory 
reports scattered throughout the literature, these reports and cases lacked 
the sufficient and determining clearness necessary to stamp the disease 
as a clinical and pathologic entity. Moreover, the pathologic and micro- 
scopic records of the earlier cases are necessarily uncertain because of the 
then inadequate examinations. 

The descriptive term, linitis plastica, applied by Brinton, etymologi- 
cally, is of Greek origin. It refers to and describes the delicate and inter- 
lacing connective tissue of the submucosa so peculiar and characteristic 
of the lesion. Since the time of Brinton numerous authors have con- 
tributed clinical and pathological monographs in which are employed a 
multiplicity of descriptive terms. Among the more common of these are, 
chronic interstitial gastritis, sclerosis of the stomach, submucous hyper- 
trophy, neurofibromatosis, etc. Naturally, this diversity of nomenclature 
illustrates vividly the mysterious and baffling nature of the disease. In- 
deed, the unknown elements of the disease have given rise to consider- 
able speculation as to its causation and intrinsic nature. The subject has 
been approached by the internist, the pathologist and the surgeon, all of 
whom have advanced nume;sous theories. Senility, arteriosclerosis, 
tuberculosis, lymphatic obstruction, sarcoma, infiltrating epithelioma and 
diffuse carcinoma have been suggested as the essential elements. It is 
generally and indeed firmly believed, however, at the present time, that 
the disease is in no way related to carcinoma or sarcoma, but is, essen- 
tially, a peculiar and benign form of fibrosis. 

The stomach as a whole is generally contracted and rigid, and presents 
a somewhat mottled appearance. The walls are excessively thickened 
and inelastic. Pyloric stenosis is unusual. The obstruction is caused by 
a gradual and uniform narrowing and approximation of the walls of the 
stomach. The thickness is mainly caused by the prodigious expansion 
of the submucosa. The muscularis and serosa take but a minor part in 
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producing the thickening, since the increase of connective tissue in the 
submucosa is the vital and dominant factor. 

The striking histologic finding is the extreme hypertrophy of the 
connective tissue of the submucosa. The characteristic appearance of 
the connective-tissue fibrils, displayed by profuse and intimate inter- 
weaving, is especially distinctive and characteristic. These connective- 
tissue fibres exist in the form of swirls that invade and occupy the 
muscularis, and indeed extend to the serosa. Yet, despite this marked 
alteration of the submucosa the border of the mucosa remains intact and 
uninjured. This smooth and undisturbed appearance of the cylindrical 
cells of the free surface of the mucosa is especially emphasized by Lyle. 
He maintains that the absence of necrosis or ulceration of the mucous 
membrane is a striking and pertinent point. Of course, from excessive 
pressure of the newly formed elements in the submucosa, the mucosa 
may become thickened or even atrophied, with the development, occa- 
sionally, of dilated or cystic gastric tubules. The changes, however, are 
extremely insignificant. This striking absence of alteration of the 
mucosa places the lesion in marked and special contrast to carcinoma of 
the stomach. For in adenocarcinoma the salient and dominant alteration 
is the change and growth of the cylindrical cells either covering the sur- 
face or lining the ducts and glands. 

The actual diagnosis is usually made by the pathologist. A correct 
pre-operative diagnosis is practically impossible, though it is interesting 
to note that Osler had the distinction once of diagnosing the condition. 
The symptomatology is in no way clear. Indeed, it is difficult to record 
a precise clinical train of symptoms. In general, the signs are vague and 
indefinite and resemble, more or less, those of gastric carcinoma. 

The disease usually occurs in adults. A previous history of arterio- 
sclerosis, chronic alcoholism, rheumatism and diabetes has been recorded 
in certain published cases. The usual symptoms noted are anorexia, 
vomiting, epigastric pain and tenderness, and occasionally the finding of 
an abdominal tumor. Vomiting is liable to become intractable. Gastric 
analysis does not furnish any decisive point. X-ray examination of the 
stomach is informative. The disease is progressively fatal unless re- 
lieved or cured by surgical operation. 

The treatment is surgical. Since the diagnosis is never definitively 
determined until the microscopic examination has been completed, the 
general rules and principles underlying the surgical treatment of car- 
cinoma of the stomach are maintained for linitis plastica. In short, if the 
technical conditions permit, gastrectomy, partial or complete, should be 
performed. If, owing to the debilitated condition of the patient, or the 
occurrence of extensive adhesions to the adjacent viscera, gastrectomy 
is not feasible, gastrojejunostomy is indicated, especially if there exist 
pyloric stenosis. It would appear that the latter operation is often cura- 
tive. Still, the extreme difficulty in recognizing the lesion and its great 
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liability to resemble carcinoma, undoubtedly, make gastrectomy the 
operation of choice. Moreover, the uncertain nature of the disease and 
its potential alteration to carcinoma furnish additional points in sustain- 
ing a decision to perform gastrectomy. 

As is evident by the recital of the above case, the symptoms and X-ray 
picture pointed toward pyloric carcinoma. Indeed, the actual pathologic 
findings at the time of exploration seemed indubitably those of pyloric 
carcinoma. It was never doubted for a moment that gastrectomy was 
clearly indicated. While complete recovery of the patient supports the 
practice of gastrectomy, it would appear from the investigations of Lyle 
that a gastrojejunostomy may prove equally successful. Since from the 
viewpoint of actual practice it would appear extremely difficult to dis- 
criminate these instances of linitis plastica from actual carcinoma, the 
writer feels that from this standpoint it would be better to employ gas- 
trectomy in these doubtful instances. 

In an article in the ANNALS oF SuRGERY, July, 1913, Alexis Thomson 
describes fibromatosis of the stomach and its relationship to ulcer and to 
cancer. He employs the term fibromatosis as synonymous with linitis 
plastica as described by Brinton. Other terms mentioned are cirrhosis 
of the stomach and fibroid induration of the stomach. The article is 
strictly a pathologic analysis of a certain number of specimens, personal 
and collected. The primary point urged by Thomson is that he is able to 
distinguish in the walls of the stomach ordinary or common scar tissue 
from the tissue characteristic of fibromatosis. 

He states that ordinary scar tissue invades the entire walls of the 
stomach irrespective of the various layers, while fibromatosis, on the 
other hand, arises in the submucosa and extends into the muscularis, 
causing therein a peculiar segmentation of the circular muscle. It is this 
fundamental distinction between scar tissue and the tissues of fibroma- 
tosis upon which is based the thesis of his article. For example, he 
states that out of nine cases of stomach tumor in which he found fibro- 
matosis, there were seven which presented a distinct punched-out ulcer 
defect, while in the remaining two there was superficial ulceration over 
the greater part of the affected area. Moreover, in a certain small per- 
centage of these ulcer fibromatosis cases he found evidence of carcinoma 
in the stomach wall or in the adjacent lymph-nodes. 

Of course, these findings are in marked contradistinction to the views 
above enunciated ; and, if these findings are confirmed and substantiated 
the entire discussion would have to be reopened and the question of 
fibromatosis be brought in relation to ulcer. There is no doubt that 
this subject affords a fertile field for further investigation and study, 
particularly from the pathologic viewpoint. Before one can definitely 
close the subject it will be necessary to have specific criteria in order to 
distinguish between the characteristic tissue of linitis plastica and the 
scar tissue secondary to ulcer or carcinoma of the stomach. 


555 








THE USE OF THE DUODENAL TUBE IN THE PRE-OPERATIVE 
STUDY OF THE BACTERIOLOGY AND PATHOLOGY 
OF THE BILIARY TRACT AND PANCREAS * 


By AtuLen O. Wurppte, M.D. 


or New Yorks, N. Y. 


Tue duodenal tube has been in use as an aid to diagnosis since 1909, 
when Einhorn ? first demonstrated its clinical applicability. It is now accepted 
as the best means of obtaining duodenal contents for examination. Inasmuch 
as the stomach contents, the secretions of the pancreas, the bile and the 
duodenal secretion, and under certain conditions the contents of the upper 
jejunum, are to be found in the upper half of the duodenum, the examina- 
tion of the material removed from the duodenum is open to many interpre- 
tations unless the conditions present at time of removal are known. 

It has been established that in the normal individual in the fasting state 
the duodenum is collapsed, practically nothing passes from the stomach, 
very, little bile enters it, and that the little fluid content present at that 
time is sterile. In the earlier work done with the duodenal tube little infor- 
mation could be obtained in the fasting state, unless the duodenum itself 
were diseased, or if the contents were removed in an active stage of diges- 
tion, with the stomach active the acid secretions of the stomach disturbed 
the duodenal contents as far as bile and pancreatic enzyme investigations 
were concerned. 

In 1917, however, a very new and active interest was given to the 
study of duodenal contents from the standpoint of biliary and pancreatic 
disease. In April, 1917, Meltzer published a communication entitled “ The 
Disturbances of the Law of Contrary Innervation as a Pathogenetic Factor 
in the Diseases of the Bile-ducts and Gall-bladder.”* In a footnote at the 
end of his article he said, “ According to the view taken in this paper, some 
cases of jaundice and of biliary colic have their origin in the fact that the 
sphincter of the common duct is abnormally contracted and does not become 
relaxed as it physiologically should during the contraction of the gall- 
bladder. In experiments with magnesium sulphate I observed that the local 
application of a 25 per cent. solution of that salt upon the mucosa causes a 
completely local relaxation of the intestinal wall, and does not exert such an 
effect when the salt is administered by mouth, that is, when it has to pass 
through the stomach before it reaches the intestines. The duodenal tube, 
however, apparently has reached an efficient practical stage. I make, there- 
fore, the suggestion to test in jaundice and bilary colic the local application 
of a 25 per cent. solution of MgSO* by means of the duodenal tube. It may 
relax the sphincter of the common duct and permit the ejection of bile 
and perhaps even the removal of a calculus of moderate size wedged in the 





* Read before the New York Surgical Society, February 9, 1921. 
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duct in front of the papilla of Vater. Twenty-five cubic centimetres of 
the solution as a dose for an adult will bring no harm. For babies the 
dose should not exceed 4 cubic centimetres. The procedure could be devel- 
oped into a practical useful method.” 

To B. B. Vincent Lyon,* of Philadelphia, belongs the credit of promptly 
putting to practical use Meltzer’s very valuable suggestion. In September, 
1919, he published the results of a two-year investigation along the lines 
suggested by Meltzer and has since added to his large series of cases, 
reporting them in several articles.*»**.»* His investigations have dealt with 
biliary tract cases chiefly, both from diagnostic and therapeutic standpoints. 
The objection that may be made to the findings in his cases is that relatively 
few of them were checked by operative or autopsy findings. The technic 
he has evolved, based upon Meltzer’s suggestions, is well thought out 
and practical. This technic has unquestionably opened up new sources 
of information in the diagnosis of biliary and pancreatic disease. 

The test as suggested by Meltzer and carried out by Lyon presupposes : 
First, the sphincter action of the muscle of Oddi. Secondly, the Law of 
Contrary Innervation in the contraction of the gall-bladder with the relaxation 
of the muscle of Oddi. Thirdly, the specific action of magnesium sulphate in 
the duodenum in initiating the functioning of this law. So far as the writer 
has been able to ascertain, the actual experimental demonstration of Meltzer’s 
hypothesis of the Law of Contrary Innervation as applied to the gall-bladder 
and sphincter of Oddi has not been accomplished. From Meltzer’s paper one 
is led to the conclusion that his discussion was a philosophical one, and he 
does not state that he actually demonstrated the contraction of the gall- 
bladder with the relaxation of the sphincter. Lyon does not state that 
this has been proved by experiment. 

Considerable doubt as to the validity of this hypothesis is expressed 
by Crohn,’ of the Mt. Sinai Hospital. He has tested the hypothesis ex- 
perimentally in eight dogs by making a celiotomy, injecting methylene 
blue into the gall-bladder and applying MgSO, solution to the mucosa of 
the opened duodenum. In only one of the eight animals did he note any 
contraction of the gall-bladder with a discharge of methylene-blue colored 
bile from the papilla. That the papilla is relaxed as a result of MgSO, solu- 
tion resulting in an increased flow of bile as stated by Lyon and many 
other clinical observers, has been corroborated in the series of cases here 
reported. McWhorter,’ of Chicago, has recently published experimental 
proof of this effect of MgSO, solution in reducing the resistance of the 
sphincter. In twenty-five dogs he found the average resistance of the 
sphincter of Oddi to be between 120 and 200 mm. of water. Application 
of a 25 per cent. MgSO, solution reduced the resistance from 50 to 100 mm. 
of water. He states that it produced a transient but not a complete or 
total relaxation. Unfortunately he makes no mention of whether or not 
there was a synchronous contraction of the gall-bladder. 

In the series here recorded the test has been applied to biliary cases 


557 








ALLEN O. WHIPPLE 


in which the gall-bladders were so diseased as to preclude any normal 
emptying due to contraction of the musculature of the gall-bladder wall. 
The writer, therefore, holds no brief for or against Meltzer’s hypothesis 
in the normal individual. But in this series, where the common duct 
was not obstructed, MgSO, solution instilled into the duodenum caused 
an accelerated flow of bile. That the bile thus obtained lends itself to 
bacteriological study would seem to be a valid surmise, and an organism 
thus obtained, in pure culture, might well be considered an etiological 
factor in the diseased biliary tract. The studies of Nichols, Simmons 
and Stimmel,® and of Henes’® in duodenal cultures of typhoid carriers 
have conclusively proved the advantages of the duodenal tube in studying 
the bacteriology of the bile as an indication for surgical therapy. 

In reading Lyon’s first paper, the writer was impressed, not by the 
claims made for the method as a therapeutic measure, but by the oppor- 
tunity the method offered in surgical cases to study the bacteriology of the 
biliary tract and chemistry of the pancreatic enzymes in the duodenal tube 
contents before operation, these findings to be checked by the operative 
findings in the bile, gall-bladder and common duct, gall-bladder tissue, and 
the pancreas. With this in mind, the writer began to use duodenal intuba- 
tion in all his biliary cases before operation. Many of the early cases were 
excluded from this series, because of faulty technic. For this reason the 
series is small and the facts presented are analyzed for the purpose of 
stimulating interest in a subject that may prove of real value with cumula- 
tive evidence of other investigators. 

In forty patients duodenal intubation was accomplished. In eight cases 
the tube failed to reach the duodenum. The effect of MgSO, instillation 
can be compared with the operative findings in intubations performed in 
twenty-five cases. In twenty-six patients the pre-operative pancreatic fer- 
ment tests can be compared with the condition of the pancreas as determined 
by palpation at time of operation. In twenty-five cases the pre-operative cul- 
tures of the duodenal contents can be compared with the cultures of gall- 
bladder or common-duct bile or gall-bladder tissue. It may be stated that the 
pathology of the gall-bladder, the ducts, the pancreas, liver and lymph-nodes 
was more meticulously observed and recorded than in the average case. Every 
effort was made to rule out error by sending the specimens of duodenal con- 
tents and of bile and gall-bladder tissue to the laboratory as soon as possible 
and with as aseptic technic as we could devise. The following is the procedure 
in use at present : 

The duodenal tube and tip is of the Einhorn type and has given the 
best results of several others tried. The technic of preparing the tube and 
feeding it to the patient is in general that of MacNeal and Chace." We 
are using salol instead of shellac for coating the capsule. The tube is 
boiled, the tip is covered with a gelatin capsule sterilized in alcohol and 
then coated with salol, and is given to the patient in the prone position, ten 
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to twelve hours after the last meal. The salol is not dissolved until the 
tip passes into the duodenum. Until an alkaline, bile-covered fluid is ob- 
tained by suction with a Luer syringe, the bulb is not considered to be in 
the duodenum. After this type of fluid is collected in a sterile test-tube 
and marked “D” or “ Duodenal,” twenty cubic centimetres of a sterile 30 
per cent. MgSO, solution is injected through the tube into the duodenum. 
After the darker green viscid “B” or gall-bladder bile begins to drip 
rapidly from the tube, a specimen is collected in another sterile test-tube 
and marked “B.” After the flow has resumed a lighter yellow a third 
specimen or hepatic bile is collected and marked “C.” The tube is then drawn 
into the stomach and a specimen is saved to be tested for acidity, free 
and combined. 


“DUODENAL BUCKET” TEST 


Salol coated gelatin capsule not used 

Hot sterile broth not given 

Tube swallowed without difficulty at 

First return at Reaction Color 
Duodenal contents at 


Analysis of gastric return: 
Appearance 
Total acidity Free HCl 
Guaiac Lactic acid 
Microscopic 
Ante Op. Post Op. 


Duod. Contents (D); G. Bl Contents (B); Liver Bile (C); G Bl Bile GB; Wall no marked effect from MgSO. 
D B Cc 











Appearance: 
UN abe kn oesvGenhewekecaee een en 
EN ria iguteect weeks emis oie ta 
Ec eae rca tae ea peewee ee meee 


ie ew ya coin he Grae ae 
EE EEO rs 





Microscopic: 
EE ee ne eee 
Pu 





Bacteriology: 
RE EEO CEE ET 
Nl aaa» Gd ae iGia nae 














Pancreatic ferments: Digestion (none, weak, moderate, full) 


The three bile specimens are sent to the Bacteriological Laboratory and 
from there to the Chemical Laboratory. The findings are recorded on the 
accompanying chart which was devised by Dr. M. Melicow of the present 
House Staff of the Presbyterian Hospital. Unless there is a systematic 
recording of positive and negative findings, the notes in the cases are 
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sure to be deficient when summarized. The findings in these cases may 
be grouped under the following headings: 

1. Bacteriological. 

2. Chemical. 

3. The Comparison of the Results of MgSO, Instillation with the Lesion 
found at Operation. 

Bacteriological Findings.—Before stating the results in this series it 
is of interest to note that before the invention of the duodenal tube several 
investigators had studied the bacterial content of the duodenum. As early 
as 1886, Escherich ** found that in the fasting state or when only intestinal 
juices were present, the upper intestine in children was practically sterile. 
Cushing and Livingood ** corroborated these findings in their investigations 
in humans at time of operation and in animals. Hess** in 1912 studied 
fifteen infants by means of the duodenal tube and found colon bacillus in 
the fasting duodenum of only one child. He suggested the use of the 
duodenal tube in studying the duodenal flora of adults. In 1913, MacNeal 
and Chace™ reported their duodenal tube study of the fasting duodenal 
contents of twenty-four adults from the bacteriological standpoint. Their 
technic was painstaking and their bacteriological study, both qualitative and 
quantitative, was elaborate. Their conclusions were: 


1. It is possible, with proper care, to obtain a sample of the intestinal juice through 
the Einhorn duodenal tube sufficiently free from contamination for bacteriologi- 
cal study. 

. The normal duodenal fluid during a fast is almost free from living microérganisms, 
although numerous bacterial cells are always visible on microscopic examination. 
The few living microbes obtained in cultures from such fluids are generally 
Gram-positive cocci. 

3. In various gastrointestinal disturbances the number of cultivable microbes in the 
duodenal fluid is markedly increased. These organisms are of several different 
varieties, bacilli, cocci, yeasts and branching thread forms being represented 
in different cases. 

4. In the one case of typhoid fever examined, B. typhosus was isolated from the 
duodenal fluid. 

5. The bacteriological study of intestinal juice obtained in this way would seem worth 
while in cases of achylia gastrica with diarrhcea and in cholecystitis. It also 
seems to us to be a promising field for investigation in those obscure diseases, 
the causation of which is sometimes ascribed to abnormal intestinal digestion. 

6. It may also, perhaps, prove to be a procedure of value in the early diagnosis of 
typhoid fever and in the detection of typhoid carriers. We think it should be 
given a trial in this disease, as suggested by the previous work of Hess. 


1S) 


In August, 1920, Einhorn and Meyer*® published a report on eighteen 
cases studied at the Lenox Hill Hospital pre-operatively by the duodenal 
tube. In this series MgSO, instillation was not done through the duodenal 
tube, cultures were not made of the pre-operative bile for comparison 
with cultures of bile and gall-bladder tissue taken at operation. In 
one of the eighteen cases B. coli was recovered in the bile from the 
excised gall-bladder, in two the bile was reported sterile. 
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In the study of MacNeal and Chace, the cases were very largely of 
the gastroduodenal type and only one case of cholelithiasis or biliary duct 
disease was cultured. None of the cases in the writer’s series, except one, 
showed any evidence of duodenal ulcer. All showed some lesion or other 
of the biliary tract. Obviously the bacteriological findings in duodenal 
contents of fasting patients giving a history and physical signs of a biliary 
tract lesion are of more interest if checked by the cultures of the bile, gall- 
bladder tissue and gall-stones. But it is necessary to bear in mind the 
sources of error in the technic and existing conditions of such a bacterio- 
logical investigation. The duodenal bile may be contaminated by mouth 
organisms carried down in the efforts to swallow the tube. The salol coated 
capsule covering the bulb eliminates a great deal of the contamination, but 
not entirely. The necessary handling of the gall-bladder in the operative 
procedure may conform rigidly to surgical asepsis, but not necessarily to 
bacteriological asepsis. The use of freshly flamed instruments and a seared 
surface in excising gall-bladder tissue from the specimen conforms to the 
requirements of tissue culture. Delays in delivering the specimens to the 
bacteriologist have been guarded against in this series, but in some cases 
this error has resulted probably in sterile cultures. 

A study of the analysis chart (Chart I) will show that the above sources 
of error, our efforts to eliminate them notwithstanding, have vitiated the 
comparison of preoperative and operative cultures in} many of the cases. 
Thus there are conflicting findings in about half of the cases. These are 
not necessarily due to errors in technic however. 

It is interesting to note that in about fifty per cent. of the cases one 
or more varieties of bacteria found in the preoperative duodenal bile were 
present in the gall-bladder bile or gall-bladder tissue. In some of these, 
however, contaminations are suggested by the variety of or type of organism. 

The presence of B. subtilis, streptococcus salivarius and micrococcus 
catarrhalis or other mouth saprophytes may be regarded as contaminations 
in the duodenal cultures. On the other hand the colon bacillus, the hemolytic 
streptococcus and staphylococcus aureus, especially if found in the bile 
following MgSO, instillation, may be considered as etiological factors and 
as probably present in the gall-bladder or common duct, or both if “B” 
bile is obtained. It is the writer’s impression from a study of these cases, 
as well as some one hundred and fifty cases in which gall-bladder bile and 
tissue from gall-bladder was cultured, that the colon bacillus is the most 
persistent of the bacteria found in the common duct. In three cases the 
colon bacillus has been recovered in pure culture from the common duct of 
cholecystectomized patients four months, one year, and six years after 
operation. In these patients B. coli was cultured from the gall-bladder or 
common duct bile at time of operation. Rehfus and Lyon have noted this 
type of persistent infection and advise autogenous vaccine therapy. In 
this type of case, and after any severe cholangitis relieved by hepaticus 
drainage, the writer agrees with Lyon that duodenal MgSO, instillation 
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DIAGNOSTIC USE OF DUODENAL TUBE 


should be given at intervals after closure of the biliary fistula until the 
bile is free from the infecting organism. 

Tests for Pancreatic Ferments—(Chart II). It has been definitely 
demonstrated in this series that the material to be examined must be analyzed 
as promptly as possible. The specimens are useless if allowed to stand at 
room temperature for over an hour. 

The technic used has been: 


For Amylase: Place § c.c. of a 1 per cent. solution of starch in each of six test-tubes. 
Employ one tube as control. 


; | Ee ae I 2 3 4 5 6 
SRE pene eae oO 0.05 0.1 0.25 0.5 1.0 


Incubate for thirty minutes at 37° Centigrade, then add two drops of decinormal 
iodine. Violet color disappears in digested tubes. 


For Protease: Place § c.c. of 0.1 per cent. casein in 0.1 per cent. sodium carbonate 
solution in each of six tubes. Use same amounts of juice as above. Incubate for fifteen 
minutes at 37° Centigrade. Add same amount of dilute acetic acid to each tube. Pre- 
cipitate appears in undigested tubes. 


For Lipase: Place 1 c.c. of juice in each of two tubes. Boil one as a control. Add 
1 c.c. of neutral ethyl butyrate and 10 c.c. of distilled water plus 1 c.c. of toluene. Incubate 
for twenty-four hours. Shake several times during the interval. Titrate with N/20 
sodium hydroxide, using phenolphthalein as indicator. 


Complete absence of all pancreatic ferments in an alkaline duodenal 
fluid containing bile is fairly definite proof of carcinoma of the pancreas. 
When bile is also absent in the duodenal contents common duct obstruc- 
tion is definite. 

The interpretation of decreased activity in any one or more of the three 
enzymes is difficult. If lipase is deficient, this finding should be taken 
seriously only if the stools show a high total fat content. Deficient pancreatic 
ferments in the duodenal contents, if proper technic has been followed, 
may indicate a chronic pancreatitis or advanced pancreatic lymphangitis in 
a case giving definite gall-stone or cholecystitis history. 

The gross changes as noted at operation by palpation are not neces- 
sarily an indication of functional disturbance of the pancreas. That is, 
a pancreas may show marked lymphangitis without appreciable altera- 
tion in the pancreatic enzymes. This is fairly well illustrated in the com- 
parison of operative findings with chemical findings in Chart II. 

Comparison of the Results of MgSO, Instillation with the Lesions Found 
at Operation—(Chart III). Taken with the history and physical signs, 
the duodenal tube findings bid fair to be of real service in localizing the 
lesion and determining the pathology before operation. 

If, after MgSO, instillation there occurs a rapid flow of thick, dark 
green bile, the cystic duct may be considered patent and the walls of the 
gall-bladder contractile. 

If this bile contains much mucus and numerous epithelial cells and 
leucocytes and intracellular bacteria, but few cholesterin crystals, a chronic 
cholecystitis without stones is the probable lesion. 
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DIAGNOSTIC USE OF DUODENAL TUBE 


If, in addition to the last mentioned findings, cholesterin crystals micro- 
scopically are numerous and the bile feels gritty, calculi are also present. 

If there is no “ B” bile, but there is a history of biliary colic with marked 
tenderness in the gall-bladder: region with or without palpable mass, the 
cystic duct is closed as a result of calculus or the cedema of an acute or sub- 
siding cholecystitis. 

“ If there is no “ B ” bile, but the bile following MgSO, instillation con- 
tains many intracellular bacteria and leucocytes, an infection of the common 
duct as well as cholecystitis may be diagnosed. 

If in a jaundiced case there is no bile in the duodenal contents show- 
ing pancreatic ferments, common duct obstruction above the papilla is 
surely present. 

The duodenal tube is not an essential factor in the diagnosis of biliary 
and pancreatic cases, but it is fair to say that it gives information that 
permits of a more detailed and accurate diagnosis. The method can by no 
means take the place of a careful history analysis or thorough physical 
examination. All three should be considered in the diagnosis of this class 
of patients. 


BIBLIOGRAPHY 


* Einhorn, Max: The Duodenal Tube, 1920. 

* Meltzer, S. J.: Am. Jour. Med. Sci., Apr., 1917, cliii, 469. 

* Lyon, B. B. V.: J. A. M. A., Sept. 27, 1919, Lxxiii, 980. 

‘Lyon, B. B. V.: Med. Clinics of North Amer., Mar., 1920, iii, 1253. 

* Lyon, B. B. V.: Am. Jour. Med. Sc., Apr., 1920, clix, 503. 

* Lyon, B. B. V.: N. Y. Med. Jour., July, 1920, Nos. 1 and 2, cxii, 23 and 56. 

* Crohn, Burril B.: Personal Communication. 

* McWhorter, Golder L.: Surg., Gynec. and Obst., 1921, xxxii, 128. 

* Nichols, H. J., Simmons, J. S., and Stimmel, C. O.: Jour. Amer. Med. Assoc., 73: 680, 
August 30, 1919. 

* Henes, Edwin: Jour. Amer. Med. Assoc., 75: 1771, December 25, 1920. 

™ MacNeal, W. J., and Chace, A. F.: Arch. Int. Med., Aug., 1913, vol. xii, 178. 

* Escherich: Die Darmbakterien des Sauglings, 1886. 

* Cushing and Livingood: Contributions to the Science of Medicine Dedicated to W. H. 
Welch, 1900, p. 543- 

“ Hess: Jour. Infect. Diseases, 1912, ii, 71. 

* Einhorn, Max, and Meyer, Willy: Med. Record, Aug. 7, 1920. 


567 








ACUTE INTESTINAL OBSTRUCTION DUE TO STRANGULATION OF 
A LOOP OF SMALL INTESTINE BY MECKEL’S DIVERTICULUM 


By Witu1aM B. Corey, M.D. 
or New Yorg, N. Y. 
AND 
Sran_ey T. Fortuine, M.D. 
or Camarines, N. Y. 


MeEcKEL’s Diverticulum is a congenital anomaly caused by a persist- 
ence of the protruded portion of the small gut which is known as the 
intraabdominal portion of the vitelline duct and which is normally ob- 
literated during the seventh week of fetal life. The vitelline duct con- 
nects the gut with the yolk sac at an early period of embryological 
development. It assumes most commonly the form of a finger-like pro- 
trusion ending, as a rule, blindly, from the terminal ileum, usually about 
one metre from the ileocecal junction. It most often springs from a 
point opposite the mesenteric border and generally has a smaller lumen 
than the adjacent coils of ileum. It is of fairly common occurrence, being 
found in about 2 per cent. of all subjects. Since the process of oblitera- 
tion may be arrested at any stage, it naturally follows that there may be 
all degrees from the most frequently observed shallow pouch of one or 
two centimetres in depth, to the patent diverticulum which preserves its 
connection with the umbilicus and from which a small amount of mucus 
exudes, mixed at times with watery fecal material and constituting a 
persistent umbilical fistula. 

A common variety is seen as a protrusion about the size and shape of a 
glove finger and possessing a rudimentary mesentery. Sometimes its 
distal portion is dilated so that it assumes a bulbous appearance. 

There is usually a persistence of all the coats normally found in the 
small intestine and histologically the mucosa resembles that of the ileum. 

There are a number of pathological conditions in which the diver- 
ticulum of Meckel becomes involved, although, considering its incidence 
in 1 per cent. of all subjects, it is not commonly the seat of trouble. Perhaps 
inflammatory processes are among the most frequent, and diverticulitis 
is attended by a symptomatology that renders its differentiation from 
appendicitis extremely difficult. 

Intestinal obstruction due to Meckel’s Diverticulum may be produced 
in several different ways: 

(1) Volvulus may take place by rotation of the ileum about its mesen- 
teric border caused by the lever action of the distended diverticulum. 

(2) Intussusception has occurred due to the invagination of an in- 
verted diverticulum into the ileum forming the starting-point for a 
progressing intussusception. 
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Fic. 1 Loop of small intestine strangulated beneath a Meckel’s Diverticulum. 
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(3) The commonest form of obstruction is caused by the diverticulum 
assuming the role of a band and causing strangulation of bowel loops 
caught between it and its attachment to the intestine and to the abdom- 
inal wall, generally at or near the umbilicus, or more rarely to the pos- 
terior parietal peritoneum near the root of the mesentery. 

As the obstruction grows more acute the diverticulum as well as the 
obstructed coils of gut become gangrenous and perforation may occur. 


REPORT OF A PERSONAL Case.—E. P., maie, aged twenty-six years, 
was admitted to the Mary McClellan Hospital of Cambridge, N. Y., on 
June 6, 1920. He was brought to the hospital by Dr. Charles H. 
Holmes, of Buskirk, at 7 p.m., with the following history : 

The patient was a farmer, had always enjoyed excellent health; 
no previous abdominal symptoms. On Sunday, the day of admis- 
sion, he had a good breakfast; shortly afterward he began to feel 
slight nausea and discomfort in the epigastrium. He stated he felt 
as if his abdomen had been struck. He went about doing his ordi- 
nary work after breakfast. One hour later began to have severe 
paroxysmal pains low down in the abdomen, which he characterized 
as “ doubling-up ” pains. These pains recurred at short intervals of 
a few minutes. The paroxysms continued to grow worse. He 
vomited for the first time one and one-half hours after his breakfast, 
and twice in addition, before operation. The bowels had not moved 
in the morning of the onset, and he had been somewhat constipated 
the night before. He stated that he had climbed inside of a chim- 
ney the day before; he had no fall and made no misstep, but was 
very much exhausted by the effort. 

Previous History —No similar previous attacks. Had had occa- 
sional vomiting attacks with pain after riding over rough roads. 
No history of indigestion. He does not remember any previous illness. 

Physical Examination (on admission to the hospital).—Well-built 
young adult, apparently about twenty-five years of age, suffering 
from frequent attacks of paroxysmal abdominal pains, localized in 
no particular spot, centring, roughly speaking, about the umbilicus ; 
slight tenderness in the right iliac fossa and region of McBurney’s 
point, but no rigidity of the rectus muscle. Rectal examination 
negative ; no mass palpable in any portion of the abdomen; no local- 
ized distention of coils of intestine in any portion of the abdomen. 
Heart and lungs, negative. 

A provisional diagnosis of acute appendicitis had been made be- 
fore he entered the hospital. 

When I first saw him at 8 p.m. Sunday evening, eleven hours after 
the onset of his symptoms, physical examination showed the conditions 
just described ; temperature, 98.6° ; pulse, 72 (rectal temperature taken 
showed 99.2°). Blood examination: Whites, 12,400; polys, go per 
cent. ; large lymphocytes, 2.5 per cent.; small lymphocytes, 7.5 per cent. 

While we were unable to make a definite diagnosis of the condition, we 
felt certain that the very severe, steadily increasng paroxysmal pains 
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and particularly the general appearance of the patient—which was 
that of a person suffering from severe shock—made immediate ex- 
ploration not only desirable but imperative. The patient was accord- 
ingly taken to the operating room and Doctor Coley operated upon him as 
soon as possible, with the assistance of Dr. Stanley T. Fortuine, the resi- 
dent surgeon. A vertical incision of the right rectus was made under 
ether anesthesia. There was a large amount of clear fluid in the 
peritoneal cavity. At first nothing but deeply congested, distended 
coils of small intestine could be found. The appendix was normal. 
After careful search a loop of small intestine about one and one-half 
to two feet in length was found, greatly distended and dark in color, 
but not gangrenous, located in the bottom of the abdomen, some- 
what more to the right side than to the left, a little above the pelvis. 
This loop of bowel was found to be strangulated by what seemed 
to be another loop of intestine, firmly attached and connected with 
a loop of small intestine above. The constriction was so tight that 
it was absolutely impossible to withdraw or free the strangulated 
loop. It took some time to recognize the exact anatomical condi- 
tion, but it soon became apparent that we were dealing with a 
Meckel’s Diverticulum, nearly of the same calibre as the normal 
small intestine, coming off at right angles from the lower portion 
of the ileum, about two feet from the ileocecal valve and extending 
downward to the root of the mesentery, and attached so firmly that 
it required a great deal of manipulation to dissect it off without tear- 
ing it. When the distal end was finally freed the strangulated loop 
slowly regained its color and, under hot towels, became apparently 
viable. The diverticulum was about five inches in length, had a 
rudimentary mesentery and tapered slightly in its distal end. It 
was of a deep, dark-red color, almost gangrenous in appearance, 
due to the great pressure of the distended coil beneath it, which 
was less dark than the diverticulum itself. The diverticulum was 
clamped off close to the wall of the intestine from which it had 
sprung, and the opening into the intestine, which was about one and 
one-half inches in diameter, was closed with two rows of fine chromic 
gut suture; the abdominal wound was closed without drainage. 

The patient made an uninterrupted recovery, and has been in good 
health up to the present time. 


Discussion Reginald Fitz’s classical paper, “ Acute Intestinal Ob- 
struction,” read before the Congress of American Physicians and Sur- 
geons, in Washington, in September, 1888, represents the most complete 
It contained a 


discussion of the subject that had thus far appeared. 


critical analysis of 295 cases collected from the surgical literature, with 
These 


careful elimination of all cases in which full data were lacking. 
295 cases are classified as follows: 


93 cases ; abnormal contents, 44 cases ; twists and knots, 42 cases ; strictures and 
tumors, 15 cases. 
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Of the 101 cases of strangulation 63 were due to adhesions, 21 to vitelline 
remains, 6 to adherent appendix, 6 to mesenteric and omental slits and 3 to peri- 
toneal pouches and openings, I to adherent tube and 1 to pedunculated tumor. 

Seventy per cent. of the obstructions from strangulation occurred 
in males. 

In 82 per cent. of all the cases of strangulation, pain was the first and 
most important symptom, usually sudden, severe and colicky, and most 
frequently starting in the region of the umbilicus. In 69 per cent. of the 
cases nausea and vomiting were associated with the pain. 

Tympanitic distention of the abdomen occurred in slightly over half 
of the cases, most often after the first to the sixth day. 

Slight rise of temperature, usually below 100° F., was noted in about 
one-half of the cases. 

The position of the strangulating object was found in the right iliac 
fossa in 67 per cent. of the cases, and in the lower abdomen in 83 per cent. 

In the cases treated medically death occurred in half of the cases from 
the second to the fourth days. 

Fitz’s paper brings out in a striking manner the great difference be- 
tween the methods of treatment of intestinal obstruction in 1888 and the 
present time. 

Operation was performed in 67 per cent. of the cases of strangulation, 
with 41 deaths, or a mortality of 61 per cent. 

Of the 67 cases operated upon with 41 deaths, it is interesting to note that 
operation was performed on or after the third day in 39 of the cases, and in 32 
on or after the fifth day. In other words, in 1888, early treatment of 
acute intestinal obstruction was practically always medical; in fact, Fitz 
himself states: 

“In the light of the published experience of the past eight years, the 
medical treatment of acute obstruction is limited to the use of injections 
during the first three days, under sufficient degrees of pressure, within 
fixed limits, to determine the patency of the large intestine. If it proves 
impassable, the case is no longer medical, but surgical.” In conclusion, 
Fitz states, “ Acute intestinal obstruction is diagnosticated by exclusion, 
the seat is fixed by injection. Its variety is determined by its seat, the 
age, antecedents and symptoms of the patient. Its treatment is surgi- 
cal on or after the third day, if the symptoms are urgent and forced 
injections fail to relieve.” 

In strangulation by Meckel’s Diverticulum I believe the most impor- 
tant diagnostic symptom is severe, colicky pain with frequently recurring 
paroxysms, non-localized, nausea and vomiting; complete absence of 
stools, and absence of tenderness and rigidity. Next in importance to 
the pain is the general appearance of the patient, which is more or less 
that of a person suffering from shock. 
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Cases OF STRANGULATION FROM MECKEL’sS DIVERTICULUM REPORTED IN 


RECENT LITERATURE 


Cases I-Il.—James E. Tuompson reported two cases of intestinal obstruction due 
to Meckel’s Diverticulum before the meeting of the Southern Surgical Association in 
St. Louis in 1897. Case I was an acute strangulation of the ileum under a bridge formed 
by Meckel’s Diverticulum, the symptoms lasting five days; operation; death. The patient 
was a young man twenty-nine years of age who, when first seen by Doctor Thompson, 
had been suffering from severe symptoms of intestinal obstruction for five days. The 
attack began with very severe abdominal pain. He had been treated by repeated doses of 
strong purgatives and enematas, without success. Temperature, 99°; pulse, 72; moderate 
distention. Immediate operation was advised, but refused until the following day. A 
loop of small intestine was found strangulated by a band in the right iliac fossa; this 
band proved to be a short, stumpy Meckel’s Diverticulum, one and one-half inches long. 
The distention was so great that some of the coils had to be emptied of gas before the 
intestine could be replaced. The patient died of shock a few hours later. 

The second case, while classed by Doctor Thompson as a case of intestinal obstruction 
due to Meckel’s Diverticulum, is really a case of strangulated inguinal hernia, which 
had been reduced by prolonged taxis on the part of the patient himself. The taxis caused 
a rupture at the root of Meckel’s Diverticulum, resulting in peritonitis, for which the 
operation was done at a late stage without avail. Hence, this case can hardly be classed 
as an obstruction due to strangulation by a Meckel’s Diverticulum. 

Case IIL—E. W. Sympson (Lancet, June 30, 1917, p. 908). The patient, a youth 
twenty-one years of age, was admitted to the Lincoln County Hospital on May 1, 1917, 
suffering from acute intestinal obstruction. Acute peritonitis two years previously. Two 
days before admission to the hospital he had an attack of sudden, acute pain over the whole 
abdomen, spasmodic in type and followed by persistent vomiting, which, within twelve 
hours, became definitely stercoraceous ; there had been absolute constipation from the start 
Temperature, 97° ; pulse, 130; feeble. Provisional diagnosis of “ strangulation by bands ” 
was made. On operation a Meckel’s Diverticulum was found about two feet above the 
ileocecal valve; it was about four inches long, adherent at its tip to the posterior 
abdominal wall and to the root of the mesentery opposite the second lumbar vertebra, and 
forming an aperture through which about two feet of ileum had become prolapsed and 
strangulated. The patient made an uninterrupted recovery and was discharged four 
weeks after operation. 

Case 1V.—Roscoe GraHaMm, in the Journal of the Canadian Medical Association, 
vol. 8, p. 906, November, 1918, reports four cases of intestinal obstruction due to Meckel’s 
Diverticulum, three of which were operated upon by Dr. F. N. G. Starr. 

The patient, a woman, married, aged forty-five years, was admitted to the 
Toronto General Hospital complaining of severe pain in the right iliac region, which had 
come on suddenly eight days before, and lasted for three days, accompanied by considerable 
vomiting. She had had more or less discomfort in this region ever since her first child 
was born, sixteen years ago. After the third day the pains became less severe, but left a 
dull soreness. Examination showed a temperature of 102°; pulse, 100; slight muscular 
rigidity on the right side and tenderness on palpation. Operation: evacuation of appen- 
dicular abscess and removal of organ. Aiter doing well for three days, the patient 
became steadily worse, and the probable diagnosis of paralytic ileus was made; further 
operating was considered inadvisable. The patient died a week after operation. 

Post-mortem examination showed, eighteen inches from the ileocecal valve, a 
volvulus of the ileum, produced by Meckel’s Diverticulum, which had caused almost 
complete obstruction. 


Case V.—The second case, a female, was admitted to the Toronto General Hospital 
on October 9, 1916 (Dr. F. N. G. Starr). She complained of pelvic pains which had 
existed for the past two years. Abdominal examination showed nothing abnormal. 
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Vaginal examination revealed a cervical polyp and marked retroversion. Operation 
October roth. Removal of polyp and appendix; correction of retroversion. Unevent- 
ful progress for first ten days; then pulse became more rapid and nausea set in. There 
was great distention. The pulse-rate reached 120. After further examination, a tentative 
diagnosis of obstruction of small intestine was made. On operation coils of the small 
intestine were found collapsed, and on following them up it was seen that they herniated 
under a Meckel’s Diverticulum which was attached to the convex border of the ileum and 
to the superior aspect of its mesentery. The obstruction was relieved and the diverticulum 
amputated. The patient died twenty-four hours after operation. 

Case VI.—The third case, a woman, was admitted to the Toronto General Hospital 
on November 31, 1916, to the service of Doctor Starr. She complained of abdominal 
swelling, which she had noticed for the past few months and which was accompanied by 
vomiting and obstinate constipation. The appendix had been removed two years pre- 
viously, and she has a ventral hernia. After examination the diagnosis of ovarian cyst 
was made and operation advised. It was found that the cyst arose from between the 
layers of the left broad ligament. On separating the adhesions, a mass of adherent 
intestine was found, from which ran a diverticulum which was attached to the cyst wall. 
It was deemed best to resect the bowel and an end-to-end anastomosis was made. Unin 
terrupted recovery. 

Case VII.—The fourth case, a boy, fourteen years of age, was admitted to the 
Toronto General Hospital (Doctor Starr) on December 3, 1915, complaining of abdominal 
pains. He had had two previous attacks, but the symptoms always disappeared after a 
few hours. This time they persisted. After careful examination, the tentative diagnosis 
of internal hernia was suggested, possibly caused by a Meckel’s Diverticulum, despite the 
fact that the case clinically simulated appendicitis. 

On operation a hernia was found under a Meckel’s Diverticulum, very much the 
same as in the preceding case, except that a small loop of bowel was herniated, the rest 
having reduced itself spontaneously. 

Case VIII—Hasueccer (/nterstate Medical Journal, September, 1916) publishes 
a case of intestinal obstruction due to Meckel’s Diverticulum in a girl, eight years of age. 
She was taken sick on November 


20, 1917, with severe abdominal pains, which recurred 
intermittently and were followed by vomiting, first, of mucous bile, later dark-brownish 
material; no bowel movements; no flatus. Examination, ten hours after the onset of the 
attack, showed the patient to be evidently desperately ill. Temperature, normal; pulse, 
soft and irregular; blood-pressure, 40. Facial expression natural. Abdomen uniformly 
distended; diffuse tenderness over the entire lower part of the abdomen; tympany every- 
where; no muscular rigidity. The diagnosis of intestinal obstruction and paralytic ileus 
considered, but the clinical picture of collapse, apathy and stupor did not fit either condi- 
tion. Operation was, of course, indicated, but not feasible for obvious reasons. The 
child grew progressively worse and all attempts to relieve the bowel were futile. She 
died twenty-three hours after the onset of the attack with all symptoms of collapse due 
to intense intoxication. 

\utopsy revealed a large mass of reddish, bluish-black small intestine, greatly dis- 
tended and filling the whole abdominal cavity; large intestine normal. No fluid in 
peritoneal cavity. Further examination of the small intestine showed it strangulated by 
1 round band, which encircled the base of the mass of discolored bowel. The intestine 
involved was the jejunum at its junction of duodenum and ileum, within a few feet of 
the cecum. The band was four inches in length and attached to ileum, about two feet 
above the ileocecal valve, and on its other extremity to the root of the mesentery of the 
jejunum near the spine. Through this opening, about four inches in diameter, about 
twelve feet of small intestine had prolapsed. Practically the entire small intestine 
was involved 

Case IX.—R. A. BENNETT in The Lancet of June, 1919, publishes a case of intestinal 
obstruction due to Meckel’s Diverticulum, in a girl, thirteen years of age. She was 
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admitted to the Torbay Hospital, Torquay, on November 21, 1918 (Dr. A. Spong) with 
a history of sudden abdominal pain, setting in four days previously, after a hearty meal. 
The pain was not intense nor localized. Vomiting soon followed and the patient had been 
more or less sick ever since: No bowel movement since the onset of the attack; no flatus. 
Temperature, 98.6° F.; pulse, 128; respiration, 24. The whole abdomen was rigid and 
tender, the pain being most pronounced on the left side, just above the umbilicus. A 
diagnosis of intestinal obstruction was made and the abdomen was opened at once. Dis- 
tended, acutely congested small bowel presented, and when pushed aside revealed collapsed 
small intestine and colon. After further search, Meckel’s Diverticulum was found; its 
proximal portion was a thin and fibrous cord, twisted many times on its axis; the distal 
part was a dilated pouch, filled with blood-clots and adherent to a tag from great omentum, 
also inflamed and twisted. The connection had formed an arch under which the lower 
four feet of ileum had become partially strangulated. 

Houwseck (Arch. f. klin. Chir., Bd. 1xi, p. 1, 1900) reports three cases of intestinal 
occlusion due to Meckel’s Diverticulum, observed at the City Hosp. of Riga (Dr. von 
Bergmann), with two deaths and one cure. 

Case X.—A young man, aged eighteen years; 29/7/94. There was an ileocecal 
invagination, about one-half foot in length. Drawn into the invagination there was a 
Meckel’s Diverticulum the size of a walnut, which had undergone such changes as to 
render extirpation necessary. The diverticulum was not inverted in toto, but only its 
mucous lining. 

July 7: No stool; no gases. Patient died in collapse the following day. 

Case XI.—Boy, aged four and one-half years. May 5, 1898: Diverticulum about 
six inches in length, situated 22 cm. above ileocecal valve and adherent with its blind end 
to an omental band. Resection of 27 cm. of small intestine together with diverticulum. 
Murphy’s button. The diagnosis of occlusion due to Meckel’s Diverticulum in this 
case was made only after examination in narcosis, when a tumor, the size of a small 
finger, was palpated to the right, below the umbilicus, the torsion of the intestine around 
its longitudinal axis resulting from the pull of the adherent diverticulum causing 
the occlusion. 

Case XII.—Woman, aged thirty-nine years; October 16, 19—. About 40 cm. above 
cecum a loop of ileum is seen to be constricted by a band; further down, this is con- 
nected with a diverticulum 23 cm. long, of the shape of a cucumber, about 4 cm. at its 
upper end. The walls of the diverticulum are expanded to the maximum. Resection of 
a piece of intestine 80 cm. in length. Murphy’s button with Lembert suture on top. 
Patient discharged cured November oth. 

Diverticulum incarcerations, according to Leichtenstern, are much more frequent in 
men than in women, his statistics, comprising 66 cases, showing 52 males and 14 females. 

The prognosis of incarceration due to Meckel’s Diverticulum is very bad. Boldt 
collected 55 cases with 15 laparotomies and only 3 cures; mortality of 80 per cent. 

3érard and Delore collected 32 cases of laparotomy for occlusion due to Meckel’s 
Diverticulum, with 9 cures and 23 deaths—72 per cent. mortality. 

Hohlbeck states that Kelynack’s opinion, holding Meckel’s Diverticulum to be a 
harmless formation, certainly seems remarkable. He found a Meckel’s Diverticulum 
18 times in 1446 cadavers, and in none of these was the cause of death in any way related 
to the diverticulum. 

I believe that the mortality of acute intestinal obstruction from Meckel’s Diverticulum 
should be greatly reduced if operation is done early, say within the first twelve hours, 
instead of after two to three days, as has been the case in most of the cases operated upon. 

Case XIII—Fercus (Glasgow Medical Journal, 1915, Ixxxiv, p. 12). (No 
dates given.) 





The patient, a young woman, aged nineteen years, was evidently acutely ill; tem- 
perature up, pulse rapid; obstinate constipation; pain and tenderness all over abdomen, 
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spasmodic in character ; rigidity of muscles; vomiting; considerable distention. Diagnosis 
of intestinal obstruction made; operation advised; removed by ambulance to one of the 
nurses’ homes, where she was operated upon by Doctor Dalziel. The small intestine was 
found intensely congested, of a dull reddish-purple color, and greatly distended. The 
obstruction was found to be due to a Meckel’s Diverticulum, about eight inches in length 
and of a calibre nearly equal to that of the small intestine. It had firmly strangled the 
small intestine, the distal end of the diverticulum being bound down by fresh adhesions. 
The diverticulum was freed, but in view of the congested condition of the small intestine 
above the obstruction, it was not considered advisable to do more than relieve the obstruc- 
tion and free the diverticulum, which was returned into the abdomen, and the wound 
closed. The patient made a good recovery. The diverticulum was removed in a second 
operation a few months later. She has been in good health since. 

Case XIV.—DryproucH-Smitu (Lancet, London, 1917, ii, p. 24). June 30, 1917. 

Operation done on an infant, seven days old. The child had a patent Meckel’s 
Diverticulum at birth, protruding from the umbilical cord just beyond its attachment 
to the skin. The bowel acted through this opening as well as by the natural passage. 
On the fifth day after birth, the child began to vomit and gradually intestinal obstruction 
became complete. On opening the abdomen, it was seen that the ileum had invaginated 
itself into Meckel’s Diverticulum, dragging with it the mesentery. Result not stated. 

Case XV.—W. F. Pearce.—Perforation of Meckel’s Diverticulum and accompanying 
appendicitis (U. S. Nav. M. Bull., Washington, 1919, xiii, p. 346). 

Patient male, U. S. N. Res. Corps, brought to the hospital on December 25, 1918. 
For the last two to three days slight discomfort in abdomen. In the morning of the 
25th severe pain in the region of the umbilicus, later shifting to Meckel’s Diverticulum; 
vomited several times. Temperature, 98.6° F.; pulse, 120; pinched expression of face; 
abdomen very sensitive, particularly over McBurney’s point; marked muscular rigidity. 
Immediate operation. A large amount of greenish-gray fluid encountered. Appendix 
inflamed, sharply kinked, in beginning gangrene, but not perforated; removed. Further 
careful search disclosed Meckel’s Diverticulum, definitely inflamed and with a perfora- 
tion about midway between tip and base; removed; stump inverted; two drains placed 
and incision closed in layers. Eight days after operation, temperature normal and 
drainage ceased on tenth day. The patient was up and about and wound closed at time 
of report. 

The diverticulum in this case was 4 cm. in length, 2.5 cm. at top and 3 cm. at base. 

Case XVI.—E. A. Witkins (Med. Press, London, 1919, cvii, p. 10). Male, aged 
twenty-two years; farmer. Sudden onset of severe, colicky pains in umbilical region; 
moderate vomiting; slight abdominal tenderness; no rigidity, nor distention. Pulse full 
and strong; temperature normal; face of good color. Intestinal obstruction considered, 
but thought unlikely. Turpentine enemas gave relief. Not called to see patient again 
till next day, 11 A.M. Then pains very severe; abdomen full; rigidity; great tenderness. 
Temperature, 101°; pulse slightly above normal, but strong. No vomiting since. Imme- 
diate removal to hospital; operation done two hours later by H. T. Dawson. A large 
tumor became evident under anzsthesia in mid-abdomen. On incision, black blood ran 
out and two large coils of black small intestine presented; a constricting band was felt 
across the root of the coils, which gave way under the finger and was not seen. No 
normal viscera seen; everything black; very little distention; wound closed. Severe 
pain, tenderness and rigidity continued for four days, requiring morphine; enemas failed 
to give relief; no vomiting. Pulse continued good and but little above normal until 
a day before death. 

Post-mortem showed a perforation in the strangulated bowel, which had not recov- 
ered. A Meckel’s Diverticulum, four inches long, three-fourths inch wide at base and 
tapering to a point, was found, the end of which was rough and evidently had been 
adherent. Fully four feet of bowel had been strangulated. 


~a~ 


dio0 





COLEY AND FORTUINE 


Wilkins says that this case shows that severe strangulation can occur without dis- 
tressing vomiting and with a good pulse. 

Hertz_er and Gipson, of Kansas City, Mo. (American Journal of Medical Sciences, 
Philadelphia and New York, 1913, cxlvi, p. 364), in addition to reporting a personal case 
of invagination of Meckel’s Diverticulum, associated with intussusception, have made a 
careful study of the recorded cases, and append brief histories of forty-one cases of 
invagination of Meckel’s Diverticulum, associated with intussusception, in which sufficient 
data were obtainable to permit a judgment of the anatomical character of the lesion. All 
other incompletely reported cases are omitted. 

In this series the age of the patients varies from 7 months to 39 years, the average 
being 13 years; 20, or 49 per cent., of the cases were under 10 years of age; 10 between 
10 and 20 years. 

The sex is given in 38 cases, 31 being males, 7 females. 

In 17 of the 41 cases a history of previous attacks is definitely given. In 3 a single 
attack is mentioned; in 9 repeated attacks. Vomiting was recorded present in 24 cases, 
and in character was usually dark green or yellowish. The authors state that vomiting, 
compared to many types of intestinal obstruction, is characterized by its moderate intensity. 

Of the cases in which resection was done, in so far as definite information is avail- 
able, 13 died, and 9 recovered. Five of these cases came to operation from the sixth to 
the eighth day after the onset of the symptoms, indicating a subacute process. Of those 
in which reduction was feasible, requiring the removal of the diverticulum only, 9 recov- 
ered and 4 died. Their personal case was a youth, nineteen years of age. Two years 
before, attack of abdominal pains which he ascribed to eating raisins. The attending 
physician found a tumor immediately below the umbilicus, which he supposed to be a mass 
of raisins. He manipulated it with his fingers in order to break up the lump. The symp- 
toms subsided and the patient had no trouble until December 18, 1912, when he became 
chilly and nauseated; better after two days; then, after a hearty breakfast, severe pain, 
followed by vomiting. The pains increased and morphine was administered; enemas 
were also given, but the symptoms continued. A tumor was palpated to the right of the 
median line. At last the patient was brought to the Halsted Hospital, with the d’agnosis 
of intestinal obstruction. Examination showed the abdomen but slightly sensitive; no 
rigidity ; moderate distention. Of course, it must be remembered that morphine had been 
given. Pulse, 144; temperature, 97°; respiration, 24. On opening the abdomen, straw- 
colored fluid escaped; the intestinal coils were injected and greatly distended; no paralysis. 
The ileocecal portion of the intestine was found lying over the kidney, presenting a 
tumor, which was seen to be an intussusception through the ileocecal valve, about twelve 
inches long, with a distinct tumor at its upper extremity. This was found to be an 
inverted Meckel’s Diverticulum with a thickened apex about two and one-half inches 
long. The diverticulum was replaced; the mass in its apex was about the size of a 
walnut. Diverticulum was clamped just above the solid mass and mattress sutures passed 
on the ileal side of the clamp; latter removed and gut severed. Inversion of end into 
lumen of gut; caecum replaced and loop of ileum containing stump of diverticulum pulled 
over above and distal to cecum. During first days there was profuse drainage, which 
gradually reduced and drains were removed. (No data as to further history.) 


As regards the frequency of Meckel’s Diverticulum, statistics vary 
greatly. Its frequency, based upon autopsy reports, is given as I to 2 per 
cent. In 18,000 autopsy examinations of subjects who died of other trouble, 
fifteen cases of Meckel’s Diverticulum were found, making it less than 1 
per cent. 

The interval of time elapsing between the first symptom and the 
operation varied between two to eight days. In our own case the interval 
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was less than twelve hours, which is the shortest period of time that we 
have been able to find in any of the recorded cases. 

As regards the age of the patient in the cases which we have been 
able to collect, the youngest was four and one-half years old, and the 
oldest forty-five years; six occurred between the ages of fifteen to twenty- 
five years. 

Balfour, in a review of 10,000 successive operations performed at the 
Mayo Clinic from 1907 to 1910 (Collected Papers of St. Mary’s Hospital, 
1910), reports fifteen cases of Meckel’s Diverticulum. Of course, this 
does not give an accurate idea of the frequency of the anomaly for the 
reason that in comparatively few cases was there a necessity for a syste- 
matic search of the entire intestine. In only five of these cases had the 
diverticulum given rise to symptoms and only one of the five was oper- 
ated upon for acute intestinal obstruction due to adhesions about an 
inflamed diverticulum. One was operated upon for a chronic obstruction 
of the cecum and appendix which had slipped through a loop formed by 
a long, cord-like Meckel’s Diverticulum, nine inches in length. In an- 
other case the operation was done for a discharging navel in a child two 
years of age. It was due to a Meckel’s Diverticulum in connection with 
the ileum, and extended to the umbilicus. 

The only case which was operated upon for acute obstruction was a 
male of five years. In this case there was a large diverticulum extending 
from the ileum to the umbilicus. It was necessary to do a lateral anasto- 
mosis between the loops of the ileum above and below the constricting 
point. Doctor Finney in his recent exhaustive paper on three hundred 
cases of acute intestinal obstruction observed at the Johns Hopkins Hos- 
pital over a long period of years, states that there was not a single case of 
acute obstruction due to Meckel’s Diverticulum. 
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IN my paper on this subject published in 1918, the belief was stated 
that the condition is common and that the diagnosis can often be made 
from the history and physical examination. 

The object of this communication is to further emphasize the impor- 
tance of the condition, to review the literature of the subject, to sum- 
marize our present knowledge concerning it, to present in greater detail 
the technic of duodeno-jejunostomy as a method of treatment and to 
report a further series of*cases in which the procedure has been suc- 
cessful. In order to give a clear conception of the condition I have quoted 
freely from my previous paper on this topic. 


The first record found in the literature is an article in Latin written by Boernerus * in 
1752, in which he refers to the work of Celsus and Sylvester and describes the symptoms 
in a case of chronic obstruction. 

“ The patient was a man somewhat over fifty years of age, who appeared a skeleton. 
In the left hypochondrium was to be seen an oblong tumor, resisting but soft, easily movable 
both above and below, extending from the diaphragm down to the pubes. The appetite was 
nil, and the bowels were persistently obstructed so that it was only after eight days’ use 
of aperients and enemata that a few indurated scybale were brought forth. There was 
nausea with inclination to vomit, occasionally even vomiting itself. 

About eight weeks later he died. On the day following his death an autopsy was 
made. When the skin and abdominal muscles had been incised and dissected, there was not 
a trace of the peritoneum, the omentum, or the mesentery discernible. The canal of the 
intestines was confused chaos. But in the left hypochondrium, from the diaphragm quite 
to the pubes, was an oblong membranous sac, dilated and filled with flatus, occupying the 
whole region. It was the stomach dislocated from its proper site, passing below the 
umbilicus. Proceeding with the search, in the duodenum was found a solid and wrinkled 
constriction, exceeding the thumb in breadth, and so constricted that it was impossible 
to force through it even the most dilute fluids. The liver was of normal size but friable. 
Of the gall-bladder there was no distinct trace—there was marked hardening of the spleen.” 
—Boernerus, Fredericus, De Tabe sicca lethale, 1752. Condensed from the translation 
in full by Dr. J. W. Brannan. 

In 1820 Yeats? described toxic symptoms which he attributed to compression of the 
duodenum by the transverse colon, and noted the close relation between the hepatic flexure 
and the lower part of the descending duodenum. 

In 1829 Guyot*® reported a case of congenital contraction, and was followed by a 
number of other authors. 


* Read before the Bellevue Alumni Society, February 2, 1921. 
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CHRONIC DUODENAL OBSTRUCTION 


The first report appearing in the American literature is that of Anderson‘ in 1848. 

Von Rokitansky, in 1849,° suggested that acute dilatation of the stomach is due to 
compression of the duodenum by the root of the mesentery. 

Fagge ° described the symptoms of acute dilatation of the stomach in 1873 and reported 
the autopsy findings in what was apparently a case of duodenal obstruction with perforation. 

In 1889,’ Glenard suggested that the traction from dilatation of the stomach causes a 
narrowing at the duodeno-jejunal boundary. He held that chronic duodenal obstruction 
is not uncommon. 

Albrecht * reported two cases of possible chronic obstruction in 1899, and noted the 
flattening of the duodenum between the spine and superior mesenteric artery. By at- 
taching small weights to the mesenteric vessels he demonstrated that considerable water 
pressure is necessary to force fluid through the constricted duodenum. 

In 1900, Robinson’ reported clinical observations and autopsy findings in cases of 
duodenal obstruction and showed a clear understanding of the relation it bore to com- 
pression by the superior mesenteric vessels. He was 
convinced that gastroduodenal dilatation is the indirect 
cause of many deaths in persons above forty years of 
age. His work is original and was the most comprehen- 
sive presentation of the subject up to that date. 

In the same year Petit’ reported a case of acute 
mesenteric ileus cured by suturing the jejunum to the 
transverse mesocolon. 

In 1905, Ochsner” described a sphincter muscle in 
the duodenum below the ampulla of Vater, to the action 
of which he attributes much of the duodenal pathology. 

Boothby * (1907) questions the accuracy of his 
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Reproduced from Codman’s paper with permission of the author. 


observations, believing that the so-called sphincter muscle is merely a thickening of the 
muscle coat. 

In 1905, Zade™ discussed post-operative gastromesenteric ileus. He is convinced 
that dilatation of the stomach is the most important etiological factor. If surgical 
intervention is necessary, he recommends jejunostomy. 

Conner * in 1906 reviewed the literature and described the symptoms and pathology 
of acute dilatation of the stomach and its relation to obstruction of the duodenum. He 
demonstrated on the cadaver that traction on the mesentery in the direction of axis of 
pelvis may obstruct the duodenum. He states that the presence.of the small intestine in 
the pelvis seems to be a sine qud non to the production of mesenteric occlusion of the 
duodenum. The mesentery must not be long enough, however, to allow the intestines to 
rest on the pelvic floor. Of the clinical manifestations of chronic obstruction, he says, 
nothing is known. 


Bloodgood in 1907,” 


and again in 1912,’ wrote on this topic. He reported cases of 
chronic obstruction cured by resection of the cecum and ascending colon. 
In 1908, Codman™ presented a masterly résumé of the subject. It is his contention 
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that the transverse portion of the duodenum is more or less compressed by the root of 
the mesentery. Anatomical deviations from the normal or certain pathological conditions 
may increase this pressure to a varying extent, up to the point of occlusion of the gut. 
When this pressure reaches a degree great enough to give more resistance to the muscular 
efforts of the duodenum than the closed pylorus, the condition becomes of pathological 





significance. The duodenal secretions are thus brought in contact with mucous mem- 
branes unfitted physiologically to withstand their corrosive action. Obstruction favors 
stasis in the duodenum and bacterial invasion of the tissues. Acceptance of the above 
propositions will alter the present conception of such conditions as hyperchlorhydria, 
nervous dyspepsia, duodenal and gastric ulcer, pancreatitis, cholelithiasis, persistent vomit- 
ing after laparotomy and in pregnancy. 
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CHRONIC DUODENAL OBSTRUCTION 


Laffer * reviewed the literature of acute gastromesenteric ileus in 1908. The student 
will find in his bibliography and in that of Conner’s the more important articles deal- 
ing with acute obstruction. The study of these will add to the understanding of the 
chronic condition. 

Lane, ”,* Spencer and Graham,” Melchior,” Harris,” Benjamin,” Corwin,” Barber,” 
Vanderhoof * and Kellogg,”»* have published papers dealing with the chronic phases 
of the problem. 

During 1920, Freeman,” Crouse,”:” and Quain™ discussed the operative treatment. 

Several interesting anatomical studies have been published which add to a better 
comprehension of the subject. I refer particularly to an article by Sir Frederick Treeves ™ 
in 1885, describing the developmental changes which take place in the primary digestive 





tube, and to that of Lewis Dwight,” presented in 1897, demonstrating various types of 
duodenum by the use of wax casts. He recognizes the U. VY. ring, C. triangular and 
S. shapes. His casts show a constriction at the termination of the first, second and third 
portions, and in the latter a groove posteriorly from vertebral pressure and a notch above 
where it is crossed by the superior mesenteric vessels. 

In 1903, Fawcett and Blatchford” studied the relation of the lower border of the 
transverse duodenum to the vertebral column and reported as follows: 
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FiG. 5.—Duodena! obstruction at the termination of the first portion caused by a band of 
adhesions crossing in front and drawing it up under the liver, producing acute angulation. 
Treatment consisted of dividing adhesions and sliding the duodenum downward so 


as to 
correct the angulation. 
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CHRONIC DUODENAL OBSTRUCTION 


Relation of lower border to vertebra: 


I IE 5 3.0. re aw gweld owas oes oer ee 30 or 8.9 per cent. 
NN ct cece. ldnerch is scl aca ge ve ime et SRG RR ota atk 44 or 10. __ per cent. 
WE IE, sige kc c deci end acksubsaceowses 162 or 48. _ per cent. 
0 ee a eee eT eee Cera RR cer mer 44 or 13. per cent. 
een) WINE Sc otdaerr cs Swaecteh menu wua.e wee cen 46 or 13.6 per cent. 
I aici notes rac sag gr Sicclattity a ac arin era aoa 4 or 1.8 per cent. 
NE ace hs conan hacen ons bene aaa eas 2 or .59 per cent. 
MES x oe ay oie pot oe weve oelomie es caeee eras 1 or .29 per cent. 
Did not cross vertebral column ................ 4 or 1.8 per cent. 





Fic. 6.—D ion above the ampulla of Vater resuiting from a healed pyloric ulcer 
A heav i the gal!l-bladder across the duodenum tothe pylorus. The gal!l-bladder 
is drav i e constricting band, but at operation it was found to be adherent to the 
duodenun The treatment consisted of cholecystectomy and dividing adhesions. 





Jonnesco,” 1889, wrote on the topographic anatomy of the duodenum. 
\rmstrong,”’ Freeman” and Aitken® have described a type of duodenum having a 
mesentery passing down to the pelvic brim and ascending to the transverse mesocolon. 
MECHANISM OF DUODENAL OBSTRUCTION 
In studying the mechanism of duodenal obstruction, the following 
predisposing causes should be considered. In the developmental changes, 
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Fic. 7.—Duodenal obstruction involving the first and upper half of second portions, caused by ar 
enveloping membrane. The two portions are held closely approximated. Treatment consisted of 
duodeno-duodenostom) 


which take place in the primary digestive tube during the process of 
rotation and the progress of the cecum to the right iliac fossa, the duo- 
denum is left in a position favoring compression between the vertebral 
column and the mesenteric root. This congenital disadvantage will be 
increased by faulty development of the lower thoracic region, lordosis of 
the lumbar spine, relaxed abdominal walls, a loosely attached cecum and 
ascending colon, long mesentery and mesocolon. 
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CHRONIC DUODENAL OBSTRUCTION 


The obstruction may involve (a) the first portion only, (b) the first 
and second portions, (c) the entire duodenum. (See Figs. 1 to 15.) 

When the obstruction is limited to the first portion, it is usual to find 
one of the following causes: Duodenal ulcer, angulation caused by adhe- 
sions between the first and second portions, mesenteric bands drawing 
the duodenum up under the liver, or gastroptosis, the duodenum 
remaining fixed. 


When the second portion is involved, we find adhesions extending 





Fic. 8.—Duodeno-duodenostomy performed for relief duodenal obstruction caused by 
extensive adhesions between the first and second portions. 


from the gall-bladder or hepatic flexure of colon, adhesions between the 
second and third portions, or angulation at the junction of the second and 
third portions caused by the downward drag of a prolapsed hepatic flexure. 

In obstruction of the entire duodenum, the direct cause is usually 
the compression of the duodenum between the vertebral column and 
the superior mesenteric vessels. 

Bloodgood ** has pointed out that this is favored by a redundant 
cecum displaced into the pelvis with a short mesentery at the portion 
of the ileum near the cecum, and the writer has called attention to 
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FiG. 9.—Duodenal obstruction at two points. Adhesions extend from the gall-bladder 

across the termination of the first and second portions of the duodenum to the prolapsed 

hepatic flexure of the colon. Treatment consisted of dividing adhesions, suturing cecum 
and ascending colon to posterior peritoneum and restoring the hepatic flexure. 


ptosis of the hepatic flexure, permitting a direct pull upon the 
mesenteric root. 

Other causes which have been described are an annular-shaped pan- 
creas surrounding the duodenum, gall-stones impacted in the duodenum, 
angioma of the jejunum, constriction of mesenteric opening through 
which the duodenum passes, angulation at the duodeno-jejunal junction, 


586 








a 














——— 











CHRONIC DUODENAL OBSTRUCTION 


gastroptosis, disease of the pancreas, ulcer, cancer, adhesions involving 
the jejunum, gastroenterostomy and prolonged dorsal decubitus. 

The physical signs of obstruction above the ampulla of Vater are 
those of pyloric obstruction, the stomach being dilated or prolapsed and 
emptying slowly, sometimes with visible peristalsis. 

In obstruction of the second and third portions, as pointed out by 


Hayes," the dilated duodenum may be shown by a tympanitic area be- 





Fic. 10.—Duodena! obstruction due to adhesions between the second and third portions. 
Treatment consisted of dividing adhesions and duodeno-jejunostomy. 


hind the right rectus muscle, to the right of, or posterior to, the pylorus 
and lving between the liver above and transverse colon below. Per- 
cussion should be employed with sufficient pressure to diminish the 
gastric and colonic tympany. Pressure upward and backward beneath 
the transverse colon permits the duodenum to empty itself, the gas can 
be felt or heard escaping into the jejunum, after which the percussion 
note becomes relatively dull, or there is a marked diminution in the size 
of the tympanitic area. 
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Limited experience with the duodenal splashing sound, described by 
Cash,” leads to the belief that it is a physical sign of value. 

The X-ray study of obstruction of the first portion commonly makes 
the diagnosis clear, but in obstruction of the entire duodenum a nega- 
tive report is not infrequent, partly due to the fact that the predisposing 
cause may not be constantly operating, or that duodenal peristalsis may 
have been stimulated by a preliminary cathartic, but also because a 
special technic is often required. Quimby * states that “ by filling the 
duodenum and pressing upward on the stomach, then rotating the 
patient to the left, the 
amount of retention in the 
duodenum should show the 
degree of obstruction.” 

SYMPTOMS 

For a clearer under- 
standing, the cases may be 
grouped in accordance with 
the anatomical and sympto- 
matic variations. 

Anatomical Grouping.— 
First. The asthenic duode- 
num: The symptoms are 
latent or toxic. X-ray ex- 
aminations may show de- 
lay and puddling of bismuth 
in the duodenum, with slug- 
gish peristalsis and slight or 
no dilatation. 

Second. Duodenal ob- 





struction with incompetent 
Fic. 1t1.—Duodenal obstruction inv pylorus. Bile regurgitates 
This picture is borrowe d trom Bloods: 

lished with permission of 


ving the third portion. 


Pa mamee i eutil te nat , . . 
paper, and is pub- — easily into the stomach, dila- 


tation is moderate or absent. 

Third. Obstruction with hypertrophy (the writhing duodenum). 
The duodenum is elongated and its walls are thickened. Under the 
fluoroscope it is seen to labor over its contents. The pylorus function- 
ates and little or no bile regurgitates; cramp-like pains are the 
predominant symptom. 

Fourth. Dilated duodenum. The area of duodenal tympany is in- 
creased. Pain is usually present, either steady and dull, or cramp-like. 
This is the type most frequently recognized by the réntgenologist. 

Symptomatic Grouping.—First, latent; second, toxic; third, mechani- 
cal; fourth, toxic and mechanical. 
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CHRONIC DUODENAL OBSTRUCTION 


Latent obstruction may exist without diagnostic symptoms, the con- 
dition being recognized at operation or by X-ray examination. 


THE TOXIC SYMPTOMS 


Laboratory studies of duodenal toxicity, after ligation of the 
jejunum, have been made by Maury,** McLean and Andries,** Whipple, 
Stein and Bernheim.*® Experimental animals die in a few days with 
weak pulse, low blood-pressure, subnormal temperature and diminished 
secretion of urine. The 
last authors have shown 
that the cause of death is a 
chemical and not a bacterial 
poison. 

In human beings we find 
these symptoms, together 
with the _ characteristic 
vomiting or regurgitation, 
in acute gastromesenteric 
ileus, in certain cases of 
vicious circle after gastro- 
enterostomy, and in the ter- 
minal stages of chronic 
duodenal obstruction. 

The usual toxic symp- 
toms are less severe, how- 
ever, such as vomiting, 
headache, neuralgia, men- 
tal and physical depression, 
disturbed heart action, cold 





extremities, hyperzesthesia, 


varie | > iz : a : = Fic. 12 Duodenal obstruction involving the third portion. 
paresthesia, skin eruption Borrowed from Deaver's paper ® and published with the per- 
and neurasthenia mission of the author.) This patient had a duodenal! ulcer which 


perforated three times and ultimately caused death. 


THE MECHANICAL SYMPTOMS 


These vary with the mechanism of the attacks. When obstruction 
involves the first portion only, the symptoms are those of partial 
pyloric obstruction. Harris ** has made a study of this group and states 
that it is a chronic condition with remissions. His patients complained 
of distress or pressure in the epigastrium sometimes becoming a sharp 
pain, recurring two or three hours after meals and relieved by food. 
With this there is epigastric tenderness and excessive secretion of hy- 
drochloric acid. If compression takes place in the region of the 
ampulla of Vater, we may have papillary stenosis, as pointed out by 
Anders *° and Campiche,*? with deep chronic jaundice, acholic stools, 
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CHRONIC DUODENAL OBSTRUCTION 


enlarged and sensitive liver. In my experience, this is accompanied 
with pain referred to the right costal arch. 

In all obstructions below the ampulla of Vater the symptoms may be 
grouped together, except for pain at the duodeno-jejunal junction, which 
seems to be peculiar to constriction at that point. If due to prolapse of 
the intestines, there may be periods of comfort when the bowels are func- 
tioning properly, but with constipation the drag of the distended bowel 
inaugurates an attack. This is prob- 
ably the mechanism of so-called bili- 
ous attacks characterized by con- / 
stipation, headache, and vomiting / fF ere 
of bile. he Sf 

The condition of the pylorus will a Y 
modify the symptoms, for with a re- @. 
sistant pylorus pain is prominent, 
while with a relaxed one regurgita- 
tion or vomiting of bile occurs with- 
out pain. Two areas of discomfort 
are observed, a pain or dull ache at 
the left of the median line, slightly 
higher than the navel (the duodeno- 
jejunal junction), relieved by deep 
pressure, and a pain above and at the 
right of the navel, extending under 
the liver and to the shoulders. This 
may be colic-like, due to peristaltic 
unrest, or steady and dull, due to 





distention and often lasting until re- 
lieved by vomiting. Occasionally, 
Pm. . Bo Sa {a . ss Fic. 15.—This is a type of duodenum described by 
pain 1S limited to the back and Is Te- Armstrong, Freeman and Aitken. In sixty-four au- 
ferred to the midline between the  ‘opsies 3t, Harvard Medical School, five cases 


observed in which the duodenum descended to the 


shoulder-blades. It mav be of an pelvix brim and ascended with a mesentery to the 


anes surface of the transverse mesocolon. This 
, nce sno character yy e. sketch illustrates how a supposedly short loop posterior 
inte nse¢ boring charac ter. ollowing gastroenterostomy may really leave a long proximal 
s a Fs c ~.. . i past loop predisposing to vicious circle. (Published with 
an attack of pain the patient may (ree eer at Mr. Aitken. whose paper will appear 
“ feel something give” (apparently in the Boston Medical and Surgical Journal. 


the resisting pylorus yielding to pressure), the pain subsides and vomiting or 
regurgitation of bile follows. Frequently patients obtain relief from deep pres- 
sure in the median line of the abdomen below the navel ( presumably by unlock- 
ing the duodeno-jejunal kink). Attacks of pain may simulate biliary colic or 
duodenal ulcer or chronic appendicitis, and in operating for these con- 
ditions with negative findings, duodenal obstruction should be looked 
for. In the majority of the cases there will be a combination of both 
toxic and mechanical symptoms. 

In contrast with the above, pain is usually absent in acute gastro- 
mesenteric ileus, or if present in the beginning, disappears with the prog- 
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ress of dilatation. This, with the absence of fever, accounts for the fre- 
quent failure to diagnose the condition. 


TREATMENT 


A minority of the cases are surgical from the’ beginning, notably those 
having a hugely dilated duodenum, or continuous and copious regurgi- 
tation of bile into the stomach. 
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Fic. 16.—Duodeno-jejunostomy. The dilated third portion of the duodenum presents as an oval 
mass close to hepatic flexure of the colon. 


In the greater number, the dilatation is less marked, but they have 
attacks of pain, or bile regurgitation, or toxic symptoms with intervals 
of comfort between the attacks, the symptoms often not pointing clearly 
to the duodenum. For these cases medical treatment should always be 
tried and it is usually successful. It consists of abdominal support, sleep-, 
ing with foot of bed elevated, resting after meals, postural treatment, 
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abdominal massage and exercises, lavage, duodenal ** and colonic irriga- 
tions, mineral oil, cathartics, rest cure and overfeeding.* 

When not successful, surgery is indicated. The procedure may be 
directed to the duodenum itself, or to some other part, the pathology of 
which is a factor in producing obstruction, frequently to both. The 
following operative procedures have been recommended: Jejunostomy, 
resection of duodenum and reuniting anterior to mesenteric vessels, ap- 
proximation of recti muscles, gastroenterostomy, suturing the jejunum 
to under surface of transverse mesocolon, dividing adhesions with read- 
justment of duodenum, shortening the gastrohepatic omentum (Beyea °’), 
enlarging the mesenteric opening, stretching or dividing the ligament 
of Trietz, cholecyst-gastrostomy, or enterostomy (for papillary stenosis), 
suspending the transverse colon (Coffey *'), plication and fixation of 
cecum and ascending colon, with restoration of hepatic flexure, resection 
of cecum and ascending colon, cholecystectomy (to prevent gall-bladder 
adhesions from reforming), duodeno-jejunostomy. 

The choice of procedure will be determined by the subjective symp- 
toms and mechanical conditions. In obstruction of first portion, divid- 
ing adhesions, the Bbeyea or Coffey operations or gastroenterostomy ; of 
the second portion, the same, or cholecystectomy or duodeno-duodenos- 
tomy ; of the third portion, some procedure to relieve the intestinal drag, 
Coffey operation, resection or plication and fixation of cecum and 
ascending colon, duodeno-jejunostomy. 

Duodeno-jejunostomy was suggested by Bloodgood“ in 1907 and first performed by 
Stavely * in 1908. Since then the following cases have been reported: 

In 1913, Bartlett ® used a Murphy Button for duodeno-jejunostomy to relieve vicious 
circle after gastroenterostomy, and Allen™ operated for traumatic retroperitoneal dis- 
placement of the duodenum, first doing a gastroenterostomy and afterwards duodeno- 
jejunostomy for persistent vomiting and emaciation. 

In 1915, Corwin ™ reported an operation for giant duodenum and quoted W. J. Mayo, 
who said he had done the operation in one case with an unsatisfactory result. 


In 1915, Beer™ operated for an angioma of jejunum, first excluding the jejunum 
by a circular suture. 

Ernst,” in 1916, successfully performed an anterior duodeno-jejunostomy on an 
eleven-day-old child for a congenital stenosis of the duodenum. This is the only report 
of its kind found in the literature. 


Downes * reported an operation for giant duodenum in 1918, and in a personal com- 


munication states that he has performed the operation three times. 
operated upon by Beckman, of the Mayo Clinic. 


He refers to a case 


In 1920, Collins,” discussing Freeman’s paper, stated that he had performed the 
operation in one case, Quain™ reported five cases, and Crouse” recommends the pro- 
cedure, but does not state the number of cases in which it was performed. 

The writer,*.” reported twenty-three cases in 1918, and in this paper a further 
series of eighteen is added. 

With the exception of Ernst’s operation in a case of congenital stenosis, no cases 
are reported in the foreign literature. 

Melchior,” in 1917, in “ Die chirurgie des duodenum,” refers to it as a procedure 
that can be considered in the presence of profound duodenal stenosis, but states that up 
to the present time gastroenterostomy is almost always performed. 
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CHRONIC DUODENAL OBSTRUCTION 


The total number reported to date is fifty-eight. There has been no 


mortality and in only one case (Mayo’s) is the result said to have been 
unsatisfactory. The literature contains no study of the procedure and 
for this reason the following conclusions are offered: 

The indications are: 

1. Vicious circle after gastroenterostomy. 


> 


2. Accompanying gastroenterostomy when the duodenum is obstructed 





Fic. 19.—Duodeno-jejunostomy. The duodenum has been lifted from its bed after blunt dis- 

section behind the second and third portions. Stitches are inserted for closing the peritoneal 

opening posteriorly. They pass through the peritoneal edge from without inward so as to invert 
the iw s ace 


3. In place of gastroenterostomy in certain cases of duodenal ulcer. 

4. Obstruction of the third portion of the duodenum, not responding 
to medical treatment, in which some other procedure is not specifically 
indicated. 


5. Possibly in cases of congenital stenosis and acute gastromesenteric ileus. 
Group One.—Cases of vicious circle follow one of two types. First, 
those who stand the condition well, in which the bile vomited is normal 


in color and odor, and strength is maintained. They frequently respond 


to lavage, immediately followed with food introduced through the stomach 
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tube, supplemented with peristaltic stimulants, massage, postural treat- 
ment and colon irrigations. If weight and strength progressively fail, 
however, operation will be required. 

Second, those showing early toxic symptoms with marked prostra- 
tion, subnormal temperature, rapid, feeble pulse, scanty urine and vomit- 
ing or regurgitation of dark bile having a fecal odor. These patients 
grow worse rapidly and require early operation. The procedure may 
consist of the treatment of angulations or adhesions, but usually duo- 
deno-jejunostomy, with exclusion of pylorus, is advisable. 





Fic. 20.—Duodeno-jejunostomy. Posterior peritoneal sutures are tied and tracti 


y. titel 
inserted between the duodenum and jejunum. On th 


mm s nes ire 
jejunal side they are close to the mesenter 
border, so that the jejunal incision will be on the superior I 


surface instead of the free border 
These sutures aid in the manipulation of the duodenum, which tends to retract, and also prevent 
angulation at the point of anastomosis. 
Group Two.—Accompanying gastroenterostomy when the duodenum is 


obstructed. 

Gillon ® considers gastroenterostomy an incomplete operation physi- 
ologically and recommends enteroenterostomy in all cases. American 
surgeons will consider this view extreme, but when it is done, one is im- 
pressed with the uniform smoothness of the convalescence. It is certain 
that some unfortunate results have been due to failure to recognize and 
to treat the duodenal obstruction. 

Group Three.—As a substitute for gastroenterostomy in certain cases of 
duodenal ulcer. It is not uncommon for ulcer to complicate duodenal ob- 
struction, and it has been suggested by Codman,"? Lane,”° and the 
writer ** *® that the duodenal obstruction is a predisposing cause. Cod- 
man," in particular, discusses the irritating properties of the pancreatic , 
secretion and its effect upon the first portion of the duodenum. Occasion- 
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ally a case will be found in which gastric acidity is normal or diminished. 
There may be a gastric delay and bile is usually present in the stomach. 
The pylorus instead of being obstructed is dilated, a pathological con- 
dition below causing obstruction of the duodenum. The usual procedure 
has consisted in gastroenterostomy with pyloric exclusion, but in certain 
cases, in which the dilatation was extreme, duodeno-jejunostomy has 
been performed, with the assumption that there is an advantage in re- 
lieving the predisposing pathological condition, without disturbing the 
physiology of the stomach. The cases are too few in number to justify 
positive conclusions, however. 

Group Four—Obstruction of the third portion of the duodenum is the 
largest group and the one of which I have had the greatest opportunity 
to make a study. Among these are included, not only cases of giant 
duodenum, but a greater number, which, though showing a lesser degree 
of obstruction, present a very definite symptom-compiex. 


TECHNIC OF DUODENO-JEJUNOSTOMY 


The operation is similar to gastroenterostomy, but there are some 
practical points worth emphasizing. (See Figs. 16 to 22.) 

Incision: Upper right rectus or transverse if there is reason to antici- 
pate the encountering of adhesions from previous operation. The de- 
pendent portion of the duodenum is located retroperitoneally, below the 
transverse colon, in close relation to the hepatic flexure. The peritoneum 
is incised obliquely downward and inward and the opening enlarged suffi- 
ciently to give a satisfactory exposure. Large blood-vessels will present 
at the inner angle. 

The duodenum is freed by blunt dissection behind the descending 
and transverse portions. Free mobilization adds to the ease of the sub- 
sequent procedure. The duodenum is drawn forward and the edge of the 
mesenteric opening is sutured to it posteriorly. 

The dependent portion of the duodenum and the superior surface of 
the jejunum are approximated and held with traction stitches. A con- 
tinuous suture of fine linen softened with vaseline is inserted, a gastro- 
enterostomy clamp is applied, and a one and one-half-inch incision is 
made in the duodenum and a slightly shorter one in the jejunum. The 
suturing is then completed as in gastroenterostomy, particular attention 
being given to the angle stitches. In completing the outer anterior stitch, 
the approximation must usually be made entirely at the expense of the 
jejunum. This may be facilitated by inserting the jejunal stitch at right 
angles to the incision and the duodenal stitch parallel with it. The open- 
ing in the mesentery is closed anteriorly by suturing to the duodenum. 
The procedure is more difficult than gastroenterostomy, but post-opera- 
tive experience leads to the conclusion that the mortality is lower and 
complications are less apt to occur. 
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CHRONIC DUODENAL OBSTRUCTION 


CASE REPORTS 


The following is a résumé of our series treated by duodeno-jejunos- 


tomy: Total number, forty-one. First duodeno-jejunostomy performed 


in 1915. Males, sixteen; females, twenty-five. Ages, ten to twenty, two; 
twenty to thirty, twelve; thirty to forty, fifteen; forty to fifty, eight; 
fifty to sixty, three. 

Previous operations were performed in 22 cases: Gastroenterostomy, 
8; appendectomy, 12; tubal pregnancy, 1; hysterectomy, 2; cholecystostomy, 
1; cholecystectomy, 2; nephropexy, 2; laparotomy, 1. 





? S The inner s The outer suture is inserted 

at right angle e inci on the jejun 1 on the duodenal side. This 

favors approximati i e expense of the je ly necessary because of the 
tracti or 





Symptoms have been grouped as follows: 


Headache, 27; regurgitation, 
25; eructations, 3 


0; borborygmus, 25; heartburn, 13; loss of weight, 35; con- 
stipation, 38; vomiting, 22; vomiting of bile, 19; vicious circle, 4; bilious 
attacks (constipation, headache and vomiting of bile), 9; pain, 34; localized 


in the epigastrium, 29; right hypochondrium, 7; at the duodeno-jejunal junc- 


tion, 6; in the back, g. The pain was definitely related to food in 11 cases. 
Dull in character in 11, sharp in 13, colic-like in 6. The gastric acidity was 
normal in 7, low in 9, high in 17 and not stated in 8. Impaired motor func- 
tion and bile found in the fasting stomach was noted in 23 cases. 
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X-ray Report.—Correct diagnosis 18 in 33 examinations, ulcer wrongly 
diagnosed in g cases. 


Pathology.—The stomach was dilated in 10 cases, ptosed in 3, and an 


ulcer found in 1. The duodenum showed an ulcer in 2 cases, was moderately 


dilated in 10, considerably in 11, greatly in 7, and not stated in 3. The cecum 
was dilated in 15 cases, prolapsed in 10. Adhesions were about it in 4, and 
in 3 there was a Jackson membrane. The hepatic flexure showed adhesions 
or prolapse in 7 cases. Chronic appendicitis was found in 14. Adhesions 
or angulation at the gastroenterostomy opening found in 4 cases. The 
small intestines were in the pelvis in 4, the jejunum was angulated or adher- 
ent in IT. 

The indications for which duodeno-jejunostomy was performed were 
as follows: 3 cases, I suggestive of gall-stones, the other 2 of chronic appen- 
dicitis, in which a dilated duodenum was found, 13 in which ulcer was 
suspected or diagnosed, but in which the pathology was a dilated duodenum, 
or adhesions about it, 3 cases, 2 with a duodenal ulcer and 1 with a gastric 
ulcer as well as a duodenal dilatation. In these a gastroenterostomy was 
also performed, 4 with vicious circle, 4 complaining of continued epigas- 
tric pain and vomiting of bile, after a previous gastroenterostomy had 
been performed by various surgeons and in which a dilated duodenum 
was demonstrated; 14 with epigastric pain, vomiting, or typical bilious 
attacks in which a dilated duodenum was suspected or diagnosed before 
operation. Four of these also showed ulcer of the duodenum. Of the 
41 cases operated upon, 31 have been followed up to a recent date, and are 
so completely relieved of their symptoms that it is justified to classify 
them as cured; 5 cases were apparently cured at the time of their leaving 
the hospital, but we have been unable to get a subsequent report; 4 cases 
have been greatly improved, but still complain of some troublesome 
symptoms; one case feels that there has been no benefit from the operation. 

The results convince us that duodeno-jejunostomy will save from 
invalidism a group of patients not amenable to other treatment, and 
should be recognized as a definite surgical procedure with well-defined 
indications and limitations. 

The following case reports have been selected as illustrating varia- 
tions in the problem of duodenal obstruction. 

In the table a summary is given of the forty-one cases in which 
duodeno-jejunostomy was performed. 


Case Il. Indication: Vicious Circle. No. 23, Mr. T. A., aged thirty- 
four years. 

Past History.—Always constipated, symptoms of indigestion 
commenced in 1913. Appendectomy in 1914 gave temporary relief. 

Present History —Complains of frequent attacks of acid stomach 
with moderate pain one hour after meals and when stomach is 
empty, occasionally vomits acid material. Usually awakened at 
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Not stated Dilated, ulcer Dilated, adhesions} Constriction at duodeno- | + | None Cc 
jejunal juncture 
Ulcer scar, pylo- | Greatly dilated Not stated None + | None Cc 
rus patent : . ‘ 
Dilated Adhesions to gall-| Involving hepatic) ................e000-: + | Adhesions divided Cc 
bladder flexure and du- | 
odenum / mE 
Prolapsed Dilated + + + Dilated Chronic appendicitis, | + |Adhesions divided, appen- | C 
Jackson's membrane dectomy 
Adhesions at gas- | Dilated + + Pe «| i ventinmadenaetthecrés + | None Cc 
troenterostomy 
opening : l : Oe 
No ulcer Dilated Dilated Chronic appendicitis, | + | Appendectomy Cc 
, jejunal adhesions 
Normal Dilated + + + PP Bina iicccicbbckakewes se + | Adhesions divided Cc 
patic flexure 
Pyloric ulcer Dilated + ++ Not stated Adhesions at duodeno-/| + /| None Cc 
: d jejunal puncture 7 
Dilated Dilated +++-+ | Dilated, prolapsed |Hepatic flexure prolapsed | + | Plication and fixation of | C 
c#cum 
Pylorus dilated Dilated Dilated, prolapsed | Small intestines in pelvis | + | Appendectomy, plication | C 
F : ‘ 4 ; and fixation of cecum 
Dilated Dilated + + Dilated, prolapsed | Small intestines in pelvis | + | Plication and fixation of | C 
c#cum 
Dilated Dilated adhesions | Dilated, prolapsed | None + | Duodeno-duodenostomy, | C 
from gall-bladder plication, fixation of 
+] cx#cum 
Opening patent Dilated + + + Not stated Adhesions of jejunum + | Pyloric exclusion Imp 
Not stated Dilated, no ulcer | Dilated, prolapsed| Adhesions at hepatic | + |Appendectomy, plication, | C 
: Y flexure Tae dzation of cecum | 
Not stated Dilated + + Dilated, prolapsed | Chronic appendicitis + Aggendectomy. plication | C 
‘ of cecum 
Normal | ee None + | None Cc 
troenterostom y 
Seer dit ‘ ‘ as 
Normal Ulcer dilated Adhesions Adhesions of duodenum | + | Appendectomy, plication, | C 
+++ to gall-bladder and colon Ration of cacum 
Ptosed, dilated Dilated + +++ | Dilated Appendix thickened + Aggentevteny. plication | C 
of c#cum 
Normal Dilated + ++ Jejunum angulated | None + | Exclusion of pylorus a: 
; by adhesions 
Not stated Dilated + + J ; — ye mem- | None + | Adhesions divided | Cc 
ne | 
Not stated Dilated, adhesions) Chronic appendi- | Adhesions of cecum and | + | Appendectomy | Cc 
to gall-bladder citis ascending colon 
Not stated Not stated Not stated None + Agpenfestemy, edhesions| Cc 
1vi 
No ulcer | Dilated ++++ | Dilated Chronic appendicitis, | + | Appendectomy, plication | Un- 
small intestines in pelvis of eae imp. 
No ulcer; adhesiojns involving gall-|bladder, transverse} None + | Plication of cecum, adhe-| C 
colon} and duodenum dijlated sions divided 
Not stated Adhesions to gall-|bladder. Duo- Narrowing at duodeno-| + | Caecum plicated C 
denum and cecum dilated jejunal juncture | 
Not stated Extending to | Dilated Chronic appendicitis + | Appendectomy, plication,| C 
pelvic brim RS Ezation ofcecum si 
Normal Dilated + + Mobile Chronic appendicitis + | Appendectomy, plication | C 
Normal Dilated size of | Adhesions Adhesions of sigmoid + ! Adhesions divided Cc 
stomac 
No ulcer Dilated + + Not stated Chronic appendicitis + | Appendectomy, adhesions| Im; 
divided 
Normal Dilated + ++ Dilated Chronic appendicitis + | Appendectomy, plication | C 
] : of enous Hit 
Dilated Dilated + + + Dilated None + | Adhesions divided Im; 
Normal Dilated Jackson's None + | Adhesions divided Im 
; membrane ‘ it ae 
No ulcer Dilated + + + Dilated Chronic appendicitis oa le plication | C 
: : ’ of cecum 
Ulcer en Pena eer ees Chronic appendicitis + | Gastroenterostomy, ap-| C 
pendectomy 
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Symptoms still persisting 


Remarks 





None 
Vague discomfort 


None 


None 
None 


None 

None 

After 3 yrs. complains of 
hyperacidity responding 
to medical treatment 

None 


None 


Still constipated 


None 


| None 


Constipation 


| None 


None 
None 
Constipation improved 


None 


Vomits occasionally when 
constipated 
None 


Has had return of head- 
aches 
None 


No report for last year 
None 


None 
Still depressed at times 


Constipation and nervous- 
ness improved 
None 


Left hospital apparently 
cured but returned stat- 
ing that she had not 
been benefited j 

No report since leaving 
the hospital 


Backache entirely relieved 


Well up to last March; 
no report since 
Constipated at times 


Has attacks of colitus at 

times : 
Is nervous and consti- 
pated, burning of the 
cheek 


Some headache and con- 
stipation 
Occasional headache 





No report since leaving 
hospital 


Apparently pyloric exclusion and duodeno-jejun- 
ostomy should have accompanied first operation. 
Gastroenterostomy might have been avoided by a 
primary duodeno-jejunostomy. 
Detailed history is not available. 


Clinical and X-ray diagnosis wrong. 


Destonst dilatation was marked but was not recog- 

nized. 

Because of excessive secretion of HCl, gastroenteros- 
tomyand pyloricexclusion might have been preferable 
but the dilated duodenum dominated the pathology. 

Inspection of duodenum at first operation would proba- 
bly have shown the need of a duodeno-jejunostomy. 

The hyperesthesia seemed to be caused by the bile 
and pancreatic fluid. 


Resection of the cecum might have been better 
but the result has been satisfactory. 


No report since leaving the hospital. 


Gastroenterostomy with pyloric exclusion might 
have been done. 


Case of giant duodenum; nervous depression was 
marked; cure was spectacular. 
Giant duodenum. 


Ulcer was found at first o 


ration. First portion of 
duodenum was also foun 


dilated then. 


Headaches are periodical and are probably due to 
chronic malarial poisoning. 


Because of excessive amount of HCl it would have been 
better to also have done a gastroenterostomy with 
pyloric exclusion. 7 

Giant duodenum overshadowed the condition of the 
appendix. 


Apparently there was no justification for gastro- 
enterostomy in this case. 


The duodenum was hugely dilated. 


Giant duodenum. 


Has gained weight and strength. 


Stormy convalescence with vomiting, constipation 
and an infected wound and pyemic abscesses and 
ventral hernia. Apparently much improved. 
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CHRONIC DUODENAL OBSTRUCTION 


4.00 A.M. with nervousness, headache and sour eructations which are 
relieved by forced vomiting. 

Physical E.xamination—Stomach normal to palpation. Duodenum 
demonstrated by percussion as dilated. Motor tests show a gastric 
delay. Fasting stomachempty. Ewald test meal—free hydrochloric 
acid, 34. Operation, June, 1918. 

Pathology.— Ulcer at the pylorus causing partial obstruction. No 
note made as to condition of duodenum. 

Procedure.—Posterior gastroenterostomy with pyloric exclusion. 

Result—After five days patient commenced vomiting large quan- 
tities of bile. Lavage, cathartics and postural treatment gave no 
relief. Gradually grew weaker with subnormal temperature and 
scanty urine elimination. 

Second Operation (July, 1919, for vicious circle ).—Pathology.—Ad- 
hesions found at point of anastomosis, gastroenterostomy opening 
admitted three fingers. Pylorus still closed. Duodenum not dilated. 
probably because the bile flowed freely into the stomach. Procedure 

Duodeno-jejunostomy. Result-—Complete recovery. Remains well 
up to the present time. 


Remarks.—Duodenal obstruction was suspected from the physi- 


cal examination, but was overlooked at the first operation. Duodeno- 
jejunostomy should have supplemented the gastroenterostomy at 
the original operation. 

Case Il. Jndication: Dilated Duodenum After a Previous Gastro- 
enterostomy. Number 3, Miss D. B., aged twenty-four years. 

Past History—For many years complained of indigestion, con- 
stipation, headaches, vomiting spells and cramp-like pains in the 
upper abdomen, not related to meals. Accustomed to wash out her 
own stomach frequently. Appendectomy in March, 1915, without 
improvement. Gastroenterostomy in October, 1915, with relief for 
eighteen months. 

Present History—Complains of epigastric pain, heartburn, head- 
ache, backache, constipation, and vomiting of food and bile. 

Operation, February, 1917. Pathology.—Markedly dilated duode- 
num. Procedvre.—Duodeno-jejunostomy. Result.—All symptoms dis- 
appeared and the patient has remained well up to the present time. 

Case III. Jndication: Dilated Duodenum Subsequent to Gastro- 
enteros omy. Number 12, Miss M. R., aged thirty-seven years. 

Pcst History —Appendectomy and gastroenterostomy for gas- 
tric ulcer in 1915. Well for one year. 

Present History—For two years has had recurring attacks of 
indigestion, occurring about once in two weeks, dull aching pain in 
epigastrium, in right hypochondrium and at the left of the navel, 
becoming cramp-like at times. During the attacks, food increased 
the discomfort. Frequently became nauseated but did not vomit. 

Examination—Abdominal tenderness in right hypochondrium, 
at the left of the navel and in the lower left quadrant. Slight rigidity 
of the upper right rectus. Stomach outline normal, duodenum not 
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outlined. No free HCl. The X-ray showed a slight delay in the 
stomach and duodenal cap. 

Operation, January, 1918. Pathology.—Gastroenterostomy patent, 
adhesions about it. Entire duodenum dilated. 

Procedure.—Duodeno-jejunostomy. 

Result—Complete recovery, has remained well for two years. 

Remarks.—There is no information as to the condition of the 
duodenum before the first operation. Apparently the obstruction 
resulted from adhesions following the first operation. Bile did not 
regurgitate readily and for that reason pain was a prominent symptom. 

Case 1V. I/ndication: Dilated Duodenum, After a Previous Gastro- 
enterostomy. Number 1, Miss A. B., aged twenty-five years. 

Past History.—In 1912 she began to have abdominal distress fol- 
lowing meals and attacks of vomiting from one-half to two hours after 
meals. Vomitus was sour, but did not show retention. In 1913 a gastro- 
enterostomy was performed which greatly relieved her for a year, 
although she had occasional attacks of vomiting. 

Present History—For past six months all symptoms have re- 
turned. Has lost forty pounds in weight. Marked headache and 
weakness. After admission to the hospital patient vomited after 
nearly every meal. 

Examination.—Slight tenderness in upper right quadrant and in 
left iliac region. Dermatitis over left thigh. The test meal showed 
normal secretion. 

Exploratory operation, January, 1915. Pathology.—Adhesions be- 
tween the stomach and gall-bladder. The duodenum was mark- 
edly dilated and presented prominently below the transverse colon. 





Procedure—Adhesions divided, pylorus occluded, duodeno- 
jejunostomy performed. 
Result.—For five days vomited frequently, after which all symp- 


toms cleared up. She has continued perfectly well for five years. 

Remarks.—The diagnosis was not made until the abdomen was 
opened. It is probable that the condition existed prior to the first 
operation, but may have been produced by it. The indications for 
the original gastroenterostomy do not appear to have been very 
clear. The recovery was complete and spectacular. 

Case V. Indication: Dilated Duodenum. Number 7, Miss D. B., 
aged thirty-seven years. 

Past History—Operation for tubal pregnancy in 1913. Pyelitis 
in IQI5. 

Present History.—Since 1916 has complained of epigastric pain 
before, during or immediately after meals, not relieved by food, but 
relieved by lying flat on her back. 

Physical Examination.—Negative, except for moderate epigastric 
tenderness. Three out of four thread tests showed a trace of blood. 
Ewald test meal: Specimen scanty, largely mucus; free HCl, none; 
total acidity, 30. 

A modified ulcer treatment gave relief for a time, but after ten 
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months the symptoms returned and at this time there was tender- 
ness over the region of the appendix. A test meal showed free HCl 
of 28. Motor function tests showed a slight gastric delay. No bile 
found in the stomach. The X-ray suggested gall-stones. 

Exploratory operation in August, 1917. Pathology—Appendix 
thickened, covered with light adhesions. Duodenum hugely dilated. 
On its anterior wall was the scar of a small ulcer apparently healed. 
There were adhesions between the gall-bladder and duodenum, but 
no gall-stones. 

Procedure—Appendectomy, division of adhesions, duodeno- 
jejunostomy. 

Result—Uneventful convalescence. Remains well, three years 
after operation. 

Remarks.—The duodenal dilatation was not recognized by the 
physical or X-ray examination. The gastric analysis was not sug- 
gestive of ulcer. Chronic appendicitis might have given the symp- 
toms, but with the pathology described, appendectomy alone would 
probably have failed to cure. Gastroenterostomy with pyloric exclu- 
sion was considered, but since the acidity was not high, the ulcer 
apparently healed and the dilated duodenum dominated the path- 
ology, duodeno-jejunostomy seemed indicated. 

Case VI. Jndication: Dilatation of Entire Duodenum. Number 
25, Miss S. L., aged twenty-five years. 

Past History—Appendectomy in 1918 for same symptoms now 
complained of. 

Present History.—For ten years has had “ terrible ” backache, located 
between shoulder blades. It is described as intense and boring in 
character. During attacks it is continuous, but much worse about 
two hours after meals. Has acid regurgitation and frequent eructa- 
tions, is constipated, nervous and depressed. 

Examination—Stomach normal in size and position, duodenum 
cannot be outlined, cecum and ascending colon distended with gas. 
Sensitive to pressure in epigastrium, liver normal. Test meal: Free 
HCl 38. Motor tests show normal motor function. Lavage of 
fasting stomach shows mucus and acid fluid. Tests for occult 
blood, negative. 

X-ray diagnosis, duodenal stasis, probably caused by adhesions 
at beginning of third portion, mobile cecum, dilated and ptosed in 
pelvis. Medical treatment was undertaken without benefit and 
operation ultimately advised. 

Operation, January 23, 1920. Pathology.—Definite bands extended 
from gall-bladder across the second portion of duodenum to trans- 
verse colon. There was a distinct narrowing of intestine at duo- 
deno-jejunal junction, entire duodenum dilated, cecum prolapsed 
and dilated. 

Procedure.—Adhesions divided, caecum plicated and sutured to pos- 
terior peritoneum, duodeno-jejunostomy. 

Result—Uneventful convalescence, backache entirely relieved, 
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bowels regular. One year from date of operation patient remains 
well, has gained in weight and strength. 

Remarks.—The pain in back sometimes takes the place of abdom- 
inal pain. Because of its severity and relation to meals, duodenal 
ulcer was suspected. In this case no bile regurgitated into stomach 
and pain was the most prominent symptom, presumably because 
the pylorus did not yield to the pressure. 

Case VII. Jndication: Markdly Obstructed Duodenum with an 
Incompetent Pylorus. Number 10, Mrs. E. B., aged forty-seven years. 

Past History—Digestive trouble for two and one-half years. 
Hysterectomy and cholecystostomy performed. 

Present History.—Complains particularly of hyperzsthesia of tongue, 
cesophagus, and stomach. Every week or two she vomits large 
quantities of bile and in the interim frequently regurgitates it. 
There is no pain, but a very sore feeling in the upper abdomen. She 
complains of weakness and has lost weight. 

Examination—HC1 diminished, motor tests show delay. Slight 
resistance over upper right rectus, percussion of duodenum shows 
moderate dilatation. There is moderate tenderness in this region. 

lavage of fasting stomach shows bile constantly present. X-ray report 
suggests duodenal ulcer but does not refer to duodenal dilatation. 

Operation, December, 1917. Pathology—No ulcer demonstrated. 
Adhesions at hepatic flexure of colon involving gall-bladder and 
duodenum. The latter was dilated, extending for three fingers’ 
breadth below attachment of transverse colon, pylorus dilated. 

Procedure—Adhesions divided, duodeno-jejunostomy performed. 

Result—Vomiting and bile regurgitation has ceased, abdominal 
soreness and hyperesthesia have disappeared, appetite improved, 
has gained in weight and strength, remains well after three years. 

Remarks.—lIt is probable that this condition existed from the begin- 
ning of her illness, and that the previous operations were performed 
under the impression that her digestive symptoms were reflex. The 
diagnosis was easily made from the history and physical examina- 
tion in spite of the negative X-ray report. The failure of the X-ray 
examination to demonstrate the condition may have been due to 
improper technic or to the fact that because of the incompetent 
pylorus permitting regurgitation of bile, the dilatation was not con- 
stantly present. The hyperzsthesia was probably due to irritation 
by the regurgitated bile. 


SUMMARY 











1. Chronic duodenal obstruction occurs more commonly than is real- 


ized and can often be diagnosed from the history and physical signs. 


2. The most interesting articles dealing with this condition are by 
Robinson (1900), Conner (1906), Bloodgood (1907), and Codman (1908). 
3. Experimentally, it has been shown that animals with an isolated 


duodenal loop die of a chemical rather than bacterial poisoning. 
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4. The obstruction may involve the first or second portions of the 
duodenum only, due to ulcer, or gastroptosis or adhesions; or the entire 
duodenum, most frequently caused by compression between the verte- 
bral column behind and the superior mesenteric artery in front, especially 
when there is traction in the direction of the pelvis from the drag of a 
distended and ptosed cecum and colon. 

5. The physical signs of obstruction in the first portion are those of 
pyloric obstruction. When the second and third portions are involved it 
can often be made out by percussion and succussion. 

6. X-ray frequently fails to show duodenal obstruction, but may be 
rendered more effective if a special technic is used. 

7. The symptoms are those of epigastric discomfort and toxic mani- 
festations. With a competent pylorus, cramp-like pains predominate, 
when incompetent, regurgitation of bile is frequent. “ Bilious attacks ” 
are probably due to duodenal obstruction. 

8. The symptoms are often suggestive of ulcer, gall-bladder, or ap- 
pendicular trouble, and in operating for these conditions with negative 
findings the duodenum should be carefully examined. 

g. Medical treatment, consisting of abdominal support, nutritious 
diet and anti-constipation measures, is beneficial in the majority of cases. 

10. Surgical treatment in obstruction of the first and second portions 
consists of freeing of adhesions, gastropexy or duodeno-duodenostomy. 
In the third portion the procedure of choice is duodeno-jejunostomy. 

11. Duodeno-jejunostomy is indicated in (a) vicious circle after gastro- 
enterostomy, (b) accompanying gastroenterostomy when the duodenum is 
obstructed, (¢) in obstruction of the third portion not responding to 
medical treatment. 

12. The total number of duodeno-jejunostomies reported are fifty- 
eight. There has been no mortality. In the author’s series, thirty-six 
were completely relieved of very troublesome symptoms, four were mark- 
edly improved, and only one unimproved. 

13. Duodeno-jejunostomy will save from invalidism a group of pa- 
tients not amenable to other treatment and should be recognized as a 
definite surgical procedure. 
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SYMPHYSIOTOMY AS AN AID TO THE REMOVAL OF CANCER 
OF THE PROSTATE 
A PROPOSED NEW OPERATION 


By Greorce WaLKER, M.D. 
or Battrmore, Mp. 


ALL operators who have excised cancer of the prostate by Young’s 
perineal method fully realize the difficulties in technic of the operation, 
as well as the impossibility of carrying out the procedure under direct 
vision. By experimentation on cadavers I have found that a symphysi- 
otomy or pubiotomy not only greatly facilitates the removal, but also en- 
ables the surgeon to see clearly the extent of the diseased process and to 
do the repair of bladder and urethra with precision. The steps of the 
operation are as follows: 

1. Expose the bladder in the same manner as is done in an ordinary 
suprapubic operation. 

2. Open the bladder to confirm the diagnosis, and to ascertain the 
extent of the invasion of the vesical neck. 

3. Divide the symphysis, pubic ligaments and attachment of the 
triangular ligament. 

4. Abduct the leg slightly; this procedure separates the cut ends of 
the bone. It will be found that an abduction of about six inches makes a 
separation of from 1% to 2 inches. 

5. Divide the bladder transversely near the vesical neck. The incision 
through the wall should be as near the prostate as the growth will allow. 

6. After the bladder has been completely divided posteriorly the 
seminal vesicles will be exposed ; these are then ligated and cut. 

7. The urethra is now cut across at its junction with the prostate. 

8. Separate the prostate carefully from the surrounding structures. 
Expose the inferior vesical artery and the branch of the superior vesical 
artery and ligate them. Continue the enucleation until the gland is free, 
so that it can be removed. 

9g. Make an opening through the perineum for drainage. 

10. Close the posterior three-fourths of the bladder wound leaving a 
small opening at the anterior angle for the connection of the urethra to the 
bladder, then suture cut end of the urethra to the opening left in the bladder. 

11. Close the symphysis with heavy silver wire. 

12. Place the proper drains and close the wound. 

The experience of obstetricians is that the bones after pubic pubiotomy 
quickly unite by fibrous union, and that the patient is able to walk within 
a comparatively short time. Even if union does not occur, walking is 
not materially interfered with, since the pubes do not have to carry 
much weight. 

Although I have not as yet had the opportunity of performing this 
operation on a patient, I am convinced that it is thoroughly practicable 
and should have a field of great usefulness in excision of malignant tumors 
of the prostate. 
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THE SECRETORY PRESSURE OF THE KIDNEY AS AN INDEX 
OF PATHOLOGIC CONDITIONS 
(PRELIMINARY REPORT) 
By Greorce Wacker, M.D. 


or Ba.ttrmore, Mp. 


SURGEON, JOHNS HOPKINS HOSPITAL 


THE secretory pressure of the kidney has not been determ.ned in man, 
but in the dog it has been found that with the ureter occluded the intra- 
pelvic pressure increases rapidly up to 40 mm. of mercury, and then more 
slowly up to 60; at the latter point it ceases to rise, and the secretion of 
the kidney stops. 

The secretory pressure of the kidney is most probably due to osmotic 
action, and does not depend on the blood-pressure. 

It occurred to me that the normal secretory pressure should vary with 
pathological conditions, and that, if this variation could be determined, it 
might act as an accurate index of kidney function. 

To measure this pressure plus the pressure caused by the contraction 
of the muscle of the renal pelvis and ureter I have constructed a simple 
device, which is shown in the accompanying cut. 

Description of the Apparatus —The apparatus is made of a small glass 
tube with an inside diameter of 2 mm. anda length of 1.01 m. It is bent ata 
right angle at the lower end and fixed to a board 1.03 m. in length and 
10.3 cm. in width. The lower end of the tube is drawn to a point, to which 
a piece of rubber tubing is attached. On the face of the board there are 
two scales, one for measuring in cubic millimetres the volume of urine 
secreted, and the other for indicating the intrapelvic pressure in terms of 
millimetres of mercury. The scale on the volume side was determined by 
means of a burette, and the pressure scale by a mercury manometer. 

Plan of Procedure.—A renal catheter, No. 7 or 8, is introduced into the 
pelvis of the kidney, or high up into the ureter. It is necessary to employ 
as large a catheter as can be introduced into the ureter in order to 
prevent leakage of urine around it into the bladder. After the flow 
of urine is well established, the exposed end of the catheter is 
inserted into the rubber tubing connected with the instrument. The 
apparatus is then held upright and adjusted so that the zero point on the 
lower end of the scale is approximately on a level with the patient’s 
kidney. I have found that the urine rapidly rises to a certain height and 
then begins to oscillate and to ascend much more slowly. This point of 
oscillation is usually reached in about twenty minutes, and is taken as an 
arbitrary point for reading. In a normal kidney the pressure, according 
to this, is from thirty-five to forty-five. 

In addition to reading the pressure, the amount of each secretion may 
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be measured by the scale on the volume side, and the interval of time be- 
tween secretions noted. If the catheter is in the ureter, the intervals of 








secretion are quite marked, but if it is in the pelvis, the secretion is more 
constant; even then slight interval rises are to be observed. Both kidneys 
may be tested simultaneously or separately. 
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Results —I have not employed this method sufficiently to make any 
definite claims for its value, but the results so far obtained indicate that 
it has a place as an additional means of renal diagnosis. And, theoreti- 
cally, it may open up a wide field of clinical research, not only in surgical 
diseases of the kidney, but in all forms of nephritis as well. 

There should not be the slightest danger in the use of this procedure, 
provided it is done in a proper manner and not continued too long. 
Twenty minutes is long enough to give a reading, and it is not possible 
that this could cause the least damage. In one instance in which the 
method was continued for forty-five minutes it produced bleeding, and it 
is readily conceivable that keeping the catheter in for an hour or longer, 
under high pressure, might do harm. 

Sterilization—The apparatus is sterilized by filling the tube with 
bichloride of mercury solution 1: 1000 and allowing it to stand for one 
hour. Care must be taken to see that all of the solution is out of the tube 
before the apparatus is used. 

The following cases have been selected as illustrations: 


Case No. I.—Male, aged thirty-four years. Complained of having passed renal 
calculi. Complete examination, comprising phenolsulphonaphthalein, X-ray, etc., 
showed no abnormal condition. Pressure at the end of twenty minutes on right 
side, forty-three. Pressure at the end of twenty minutes on left side, forty-two. 
The above is an example of normal kidneys. 

Case No. II.—Male, aged twenty-seven years. Advanced parenchymatous 
nephritis with double pyelitis. Pressure on right side, twenty-five. Pressure on 
leit side, twelve. 

Case No. IiI.—Male, aged thirty-two years. Chronic nephritis with pyelitis. 
Pressure, right side, twenty-seven. Pressure, left side, twenty-five. 

Case No. IV.—Male, aged thirty-six years. Left pyelitis with nephritis of 
corresponding kidney. Pressure, right side, twenty-nine. Pressure, left side, twelve. 

Case No. V.—Male, aged thirty-two years. Moderate degree of hydronephrosis 
left side. Pressure, left side, twelve. Pressure, right side, not taken. 

Case No. VI.—Male, aged fifty-eight years. Hydronephrosis on the left side. 
Pressure, left side, eighteen. Pressure, right side, twenty-nine. 

Case No. VII.—Male, aged thirty-six years. Stricture of lower end of left 
ureter with mild degree of hydronephrosis. It was impossible to pass a larger 
catheter than a No. 5 on the affected side and a No. 6 on the sound side. The 
pressure rose on each side to ten and twelve, respectively, then began to oscillate, 
and finally fell to six. From the marked oscillation it was clearly evident that the 
urine was leaking around the catheters, consequently no reading could be obtained. 


Clinical investigations and experimental work on animals are being 
continued and will be reported later. This preliminary report is made 


hoping that someone who has more diversified material at hand may be 
interested and will test the method further. 
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SLIDING HERNIA OF THE URETER 
By Greorce G. Ross, M.D. 


SURGEON TO THE HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 
AND 


Kempton P. A. Taytor, M.D. 


RESIDENT PHYSICIAN, UNIVERSITY OF PENNSYLVANIA HOSPITAL 


or PHILADELPHIA, Pa. 


THE experienced operator will never give credence to the assertion 
that the surgery of hernias is routine and uninteresting. In diagnosis 
often supported solely by the patient’s conviction, in complications pre- 
senting the most spectacular disasters, and in operative findings yielding 
the most unexpected range of structural pathology, hernias demand and 
exact the most philosophical and resourceful surgery. 

The sliding type of hernia is a not uncommon nor disrespected pitfall 
of the rapid and confident operator. It has been well said that the inci- 
dence of sliding hernias is greater than would be estimated from those 
reported, for the reason that most surgeons are eager to forget them. 
The hernia of the ureter under consideration is not easily forgotten, inas- 
much as the possibility of its occurrence was unknown to us and to our 
surgical friends. A study of the literature revealed but a single analogous 
case, and that one reported very recently. 

Briefly, the sliding hernia is a hernia of an organ either totally or in 
part extraperitoneal, either with or without a sac or partially sacculated, 
and either associated or unassociated with herniation of intraperitoneal 
viscera. The great majority are inguinal hernias, but half a dozen femoral 
sliding hernias having been reported. Judd (Mayo Cliinc Papers, 1909) 
recorded 14 sliding hernias in 1653 herniotomies. Davis (Jour. Amer. Med. 
Asso., August 12, 1916) reported 7 in 1500 herniotomies, while Eccles 
(“ Hernia, Its Etiology, Symptoms and Treatment,” 1900) estimated that the 
bladder “ slid ” into 1 per cent. of inguinal hernias. 

Types of Sliding Hernias—Moschcowitz (ANNALS OF SURGERY, IQ14, lix, 
p. 610) established and elaborated the principles of sliding hernias. He 
asserted that the greater the uncovered area of an organ the more likely 
is the organ to become part of a sliding hernia. The ureter, he states, is, 
or should be, according to this premise, always a component of a sliding 
hernia. Yet neither Moschcowitz nor any other writer, with a single ex- 
ception, has spoken of the actual finding of the ureter as an integral part 
of a sliding hernia. Moschcowitz classifies the following organs as 
“likely ” to form sliding hernias: the ascending and descending colon, the 
broad ligament, the bladder and the appendix; and as those “ rarely ” 
participating the sigmoid, small intestine, uterus and Fallopian tubes. 

Moschcowitz further classifies sliding hernias as those created by 


613 








ROSS AND TAYLOR 


“ pulling ” and those created by “ pushing.” Those which are “ pulled” 
(ostensibly by the sac and contents of an inguinal hernia) are large 
hernias with a large sac. Those which are “ pushed” (ostensibly by 
some increase or unequal distribution of intraabdominal pressure) are 
small hernias usually without a sac. Where the sac exists, the sliding 
component is found to its outer side and posteriorly. 

Excepting possibly the bladder, by far the commonest organ found in 
the sliding hernia is the cecum or ascending colon with or without the 
appendix. All but a few of the sixty-three cases reported by Gibbon 
(Jour. Amer. Med. Asso., xxxi, 1898, p. 1385) were of the cecum. Carnett 
(ANNALS OF SURGERY, 1909, xlix, p. 491), in discussing nine cecal hernias, 
emphasizes the importance of anomalous peritonealization of the cecum 
in predisposing to its association with sliding hernias. Incomplete in- 
vestiture of the cecum with peritoneum when the latter becomes fused 
with the mesocolon, or the retention of an unusually long and redundant 
mesocolon, may threaten it with herniation. 

Marshall (Wisconsin Med. Jour., 1914-15, xiii, p. 99) advances a fur- 
ther etiological factor in the formation of cecal hernias. The ligament of 
the testis, by its intimate attachment to the mesentery of the cecum, 
appendix and ileum, is thought to serve as the strand by which the 
testicle, during its descent, might drag behind it these willing structures. 
Adhesions are thought to facilitate this defection. 

Literature —Ransohoff (ANNALS OF SURGERY, lvi, 1912, p. 313), Rockey 
(Northwest Med., 1914, vi, p. 294), Walton (ANNALS OF SURGERY, January, 
1913), Wier (Med. Rec., lvii, 8, February 24, 1900, p. 309), Hotchkiss 
(ANNALS OF SuRGERY, |, 2, August, 1919, p. 470), Davis (Jour. Amer. Med. 
Asso., August 12, 1916), Fiaschi (Australas. Med. Gaz., November 20, 1907), 
Thornton (Jour. Jowa Med. Soc., 7, 71, February, 1917), Unwin (Brit. Med. 
Jour., 1915, i, p. 329), McMahan (Jour. Tenn. Med. Asso., 9, 431, March, 
1917), and Sprengel (Arch. Klin. Chir., 95, 702) are writers of recent and 
interesting reports upon sliding hernias. Their cases considered number 
in toto about seventy, and none of them have found the ureter in a 
sliding hernia. 

Historically, the collection by Foerster of fifty-four left-sided cases 
(U. of P. Med. Bull., December, 1901), by Gibbon of sixty-three cases (Jour. 
Amer. Med. Asso., xxxi, 1898, p. 1385), by Hildebrand of 139 (Deut. Zeit. f. 
Chir., 1892, xxxiii, p. 182), and by Baumgartner of 159 cases (Thése de Paris, 
1905) present exhaustive studies of the mechanism and components of 
sliding hernias. None of them record finding the ureter. Baumgartner 
cites three cases of sliding hernia in which the kidney on the correspond- 
ing side was displaced downward several inches, together with the aorta 
and vena cava, and quotes Tuffier’s assertion that a general visceroptosis 
is a not uncommon sequel of large sliding hernias. 

Bennett and Cunningham (Sectional Anatomy, 1888), in making sec- 
tions of a feetus harboring a large cecal hernia, observed that the right 
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ureter had been dragged forward two inches and occupied a position close 
to the neck of the sac. 

The only case analogous to the one here recorded is that of Griep 
(Med. Klin., 16:24, June, 1920). In operating upon a large left-sided 
hernia at the Red Cross Hospital in Kassel he encountered the left ureter 
prolapsed into the inguinal canal and dilated sufficiently to admit a 
No. 20 French catheter. The extent of the prolapse was not recorded. 
The urine was normal and there was no evident etiology. 





Protocol of Case —F. O., a Polish coal miner, aged thirty-three 
years, was admitted to the University Hospital, Philadelphia, on 
October 10, 1920. For the past eighteen years he had had a right in- 
guinal hernia which had grown so large as to cause some disability 
but no discomfort or pain. The previous history was negative save 
for smallpox in childhood. 

The patient complained of nothing except the hernia. After the 
operation it was determined with the aid of an interpreter that for 
the preceding two years the patient had some frequency of urina- 
tion during the day, voiding about every two hours. There was no 
two-stage micturition occasionally met with in hernia of the bladder. 

Physically, the patient presented no abnormalities save indistinct 
pock-marks about the face and neck, and a very large right scrotal 
inguinal hernia. When the patient stood, the scrotum reached half 
way to the knee, and its dimensions were about those of a football. 
The hernia was easily reducible through an enormously dilated in- 
guinal canal. The testicle occupied the most dependent portion of 
the scrotum, and the contents of the sac yielded a resonant 
note throughout. 

Blood-pressure, 140-85; the blood-count normal; phthalein elimina- 
tion, 45 per cent. in two hours and ten minutes. 

Operation (October 11, 1920).—Doctor George G. Ross exposed 
the sac in the usual manner and freed it without difficulty from its 
attachment to the bottom of the scrotum. The sac was about seven 
inches long, three inches in diameter and one-eighth inch in thickness. 

The sac was opened, and its contents, composed entirely of 
small intestine, reduced without difficulty. The sac was then sepa- 
rated from surrounding structures in the neighborhood of the in- 
ternal ring. A protrusion about the size of a golf ball was noted 
immediately to the outer side of the neck of the sac. It was thought 
to be a part of the sac or a second sac, since it had the same tough, 
thick appearance, and was accordingly incised. Urine of ammonia- 
cal odor immediately welled out. Thinking that a very large 
diverticulum of the bladder had been opened (although it lay to the 
outer side of the sac) a sound was passed per urethra into the 
bladder. The finger in the supposed diverticulum was unable to 
palpate the sound in the bladder. Dissection proceeded, and it be- 
came evident that the ureter was dealt with. It descended to the 
depths of the scrotum in a single loop and returned to its insertion 
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Fic. 1.—Hernial sac exposed. 
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in the bladder, which was not implicated. About ten inches of 
extraabdominal ureter was thus dissected with difficulty from the 
peritoneum forming the posterior wall of the sac, to which it cleaved 
tenaciously. The ureter was about one inch in diameter and its 
wall was about one-eighth inch thick. 

Since the ureter had been jeopardized by this dissection it was 
deemed necessary to remove the kidney, and this was speedily done 
by continuing the inguinal incision upward into the right loin. The 
pelvis of the kidney was distended to about three times its normal 
size, and the kidney itself was displaced downward about one and 
one-half inches and appeared hard and atrophic. The entire ureter 
was removed with the kidney, its lower end being tied near the 
bladder. The muscles and fascia were closed in layers, a cigarette 
drain provided for the loin, and an indwelling catheter for the 
bladder. Hypodermoclysis caused prompt rally from a moderate 
shock. Convalescence was marked by a severe bronchitis, an 
orchitis, cystitis, and limited infection of the wound. The latter 
cleared under Dakin’s treatment, while the bladder condition im- 
proved with mercurochrome instillations. There was no urethral or 
prostatic obstruction. 

Six weeks after operation patient was discharged with a phthalein 
output of 40 per cent., no evidence of recurrence of hernia, and in 
good general condition. Unfortunately, the patient refused 
cystoscopic examination. 


Discussion.—This case is of particular interest not so much for its pre- 
senting a sliding hernia of the ureter, but for its presenting a sliding 
hernia of the ureter alone. How is it possible to explain the failure of the 
cecum, ascending colon or other organs to take part in the “ sliding” 
feature of the mechanism? If a hernia of such size was able to “ pull 
down” the ureter, according to the theory of Moschcowitz, why should it 
not have pulled down other adjacent extraperitoneal organs? 

It is believed that these questions can only be answered by classifying 
this hernia as a congenital anomaly. 

According to Piersol (“ Human Anatomy,” Lippincott, Philadelphia), 
the genito-inguinal ligament by means of which the testicle descends into 
the scrotum, is attached to the ligament of the testis through the inter- 
mediary of the Wolffian duct. The ureter, which develops as a stalk 
from the Wolffian duct during the fourth week of fetal life, lies anteriorly 
and to the outer side of the Wolffian duct and the two ligaments guiding 
the descent of the testicle. It is, therefore, in a position to be dragged 
down with these structures should differentiation fail to occur early 
enough, or should it adhere to them. 

The Wolffian duct at a later period becomes drawn down to form the 
epididymis, vas deferens, and seminal vesicle. The ureter has occa- 
sionally been observed to have been drawn down also and to terminate in 
the vas deferens or the seminal vesicle (Piersol). 
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lf this speculation is acceptable, it furnishes evidence in the moot 
question as to the congenital or acquired nature of all hernial sacs. 

The interesting observation of MacLellan (Surg., Gyn. and Obstet., 
29, 387, October, 1919) lends additional support to the theory of con- 
genital development. MacLellan found undisputed adrenal rests im- 


bedded in the sacs of six hernias in a series of 700 consecutive hernio- 





tomies in children. These small accessory suprarenals are thought to 
arise from the atrophic tubules of the Wolffian body (Piersol). It is 
not unreasonable to suppose that a structure so closely related as the 
primitive ureter might travel as far and as promiscuously. 


CONCLUSIONS 


1. A second case of prolapse of the ureter through the inguinal canal 
is reported. 

2. The evidence presented favors the theory of congenital formation 
of hernial sacs. 
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By Istipore Coun, M.D. 


oF New ORLEANS, La. 
PROFESSOR, CLINICAL SURGERY IN THE TULANE UNIVERSITY 


AN apology should be made probably for reporting one case of any 
kind. If the report of that case stimulates an interest in the subject, 
and a careful study of future cases of similar injuries prove that the 
present experience is erroneous in that the type is not as rare as we 
think it is, the report will have served a good purpose. Such is the 
hope of this contribution. 

During the past ten years at the Surgical Clinic at Touro Infirmary, 
we have seen only one uncomplicated case of dislocation of the semilunar 
carpal bone. This may be due to one of several factors. 

Dislocations of the carpal bones probably will always form a small 
part of the experience of the individual, as has proved the case in our 
experience, but since they must be considered in all injuries of the wrist, 
the possibility must be borne in mind. 

Stimson in his classic work states that “ the X-rays have shown that 
dislocation of the semilunar bone, either alone or in combination with 
fracture of the scaphoid, is far from uncommon and is second in fre- 
quency to fractures of the scaphoid.” He further states: “ Of each of 
these there are many clear uncomplicated cases.” 

One of the most frequent types of cases which we are called on to 
treat is injuries to the wrist. Fractures of the base of the radius form 
by far the greatest number of these cases, but in making the examination 
it is necessary to bear in mind the many other conditions which might 
result from the violence. Each in turn must be eliminated. Each type 
requires its special treatment. In the near future an analysis of our ex- 
periences with wrist injuries will be published. 

Among the possible conditions to be considered it is necessary to give 
attention to 


‘ sprains,” traumatic tenosynovitis, fracture or dislocations 
of the carpal bones, individually or collectively. The possible injuries to 
the wrist can only be eliminated by a systematic examination, which 
takes into account the anatomic landmarks as well as the probable reason 
for each symptom and sign which is evident. 

The casual examination upon which a diagnosis of sprain is made 
cannot be justified in the light of properly interpreted X-ray pictures 
nor by the disabling results which follow in their wake. Reference to 
clinical experience and to the work of Ross and Stewart on Sprains 
Fractures will convince the most sceptical of the infrequency of true 
sprains. They tabulated in 1g1t the results of observations of 145 cases; 
twenty-five involved the wrist. Of the twenty-five, seven proved to be 
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cases of old “ sprain fracture of the scaphoid, one case of fracture of the 
os magnum, one of fracture of the lower end of the radius, scaphoid and 
semilunar in the same wrist. There is not one of the semilunar alone.” 
“ All of these cases suffered as a result of either being treated as a sprain or 
receiving no treatment.” 

These authors performed a series of fifteen experiments on animals in 
which a pulling force, hyperextension and forces in other directions was 
placed on joints in such a way as to increase the range of motion beyond 
the normal. In every instance save one the bone gave way. The tendons 
and ligaments re- 
mained intact in most 
instances. They con- 
cluded: “ These experi- 
ments show how the 
frequent occurrence of 
sprain fractures is pos- 
sible and how rupture 
of tendons and _ liga- 
ment as a part of the 
pathology of so-called 
sprains is impossible.” 

The experience 
which has been ob- 
tained during the past 
ten years at the clinic 
has confirmed these ob- 
servations of Ross and 
Stewart. Taking all 
joints into consideration 
where a careful physical 
examination as well as 
an X-ray examination 
was made, we have found 





very few instances 


Fic. 1 (19514 Dislocated semilunar carpal 


where there was not more 
to explain the disability than an unseen but simply suspected tear of ligaments. 
Of course, for a time, until the patient ceases to feel that pain is part of his 
misfortune, he will be pacified. When the pain persists he wants to know 
why. It will be necessary to explain unless one avoids the diagnosis of sprain 
behind which to hide. 

There may be some who will say that in cases where there is no dis- 
turbance of anatomic landmarks, with only pain and some swelling, a 
sprain will be sufficient diagnosis. They are too easily satisfied. The 
pain which follows an injury is associated with limitation of motion, 
which is nature’s defensive mechanism, the production of muscular con- 
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traction. Would it not seem more plausible to believe that the immedi- 
ate swelling about a joint is the result of an outpouring of synovial fluid 
in the joint as well as in the tendon sheaths? Therefore one would expect 
and does actually find frequently in these injuries about the wrist, in 
which the landmarks are intact and in which radiologic examination is 
negative, that there is a localized swelling just below the base of the 
radius and that the pain accompanying these injuries is exaggerated by 
palmar flexion. Traumatic tenosynovitis is not a rare occurrence and 
justifies its proper treatment, which consists in immobilization of the 
forearm and wrist, with 
the wrist in dorsiflexion. 

In 1917 I discussed 
the subject of sprains in 
The New Orleans Medi- 
cal and Surgical Journal, 
vol. Ixix, No. 9. The 
conclusions arrived at at 
that time have been con- 
firmed by increased 
experience. 

Before proceeding 
with a discussion of the 
possible injuries of the 
wrist, let us briefly re- 
view the anatomy of this 
joint. ‘ Piersol’s Anat- 
omy” has been largely 
drawn upon for this 
purpose. 

The capsular _ liga- 
ment, which is  sub- 
divided into the external 
lateral, internal lateral, 





anterior and_ posterior 
ligaments extends from FiG. 2 —The removed carpal bone. 

the base of the radius and styloid of the ulna down to the level of the metacar- 
pals. Within this capsule are three articulations—the radiocarpal, intracarpal, 
and carpo-metacarpal. The lower end of the radius articulates with the 
scaphoid and semilunar. These two bones occupy almost completely the 
articular portion of the base of the radius. It must be remembered that 
the lower end of the radius presents an overhanging lip or ridge which 
limits dorsiflexion of the wrist. /t must be remembered, particularly when 
we are considering injuries to the wrist, that limitation of palmar and dorsi- 
flexion is due to some mechanical alteration of the normal relationship of the 
carpal bone and the base of the radius. The displacement of any one of 
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these, due either to fracture or a dislocation of one of the carpals, or a 
fracture of the base of the radius, with a displacement of the base of the 
radius causing a change in the axis of the lower fragment, will interfere 
with normal motion in palmar and dorsiflexion. From the foregoing we 
are reminded that such limitation of motion is suggestive of more than a 
simple sprain. We should be on the alert for the possible mechanical causes 
of such limitation. 

The carpal bones of the first row are united by interosseous ligaments. 
A synovial membrane covering the carpo-radial joint, which extends over 


the proximal ends of the 


; first row, shuts off this 
joint from the intracar- 
pal joint. The scaphoid 
is attached to the semi- 
lunar much less tightly 
than is the cuneiform, so 
that there is considerable 


motion. between the 
scaphoid and the semi- 
lunar. The = scaphoid, 
besides sliding in various 
directions on the semi- 
lunar, can move to some 
degree independent of 





the rest of the first row. 
The scaphoid, semilunar, 
and the cuneiform have 
been compared to a 
aot } meniscus subdividing the 
i i joint. No muscle of the 
, forearm is inserted into 


' them. 
y . These bones are never 


+ moved directly, but 

change their position 
under pressure of the distal row, which is pulled against it by the muscles mov- 
ing them (Piersol). 


Fic. 3.—Result after removal of semilunar carpal bone. 


The greatest number of wrist injuries result from a fall on the out- 
stretched hand. The exaggerated dorsiflexion which results causes a 
stretching of the anterior portion of the capsule of the wrist, as well as 
an impaction of the scaphoid and semilunar against the base of the radius. 
This latter effect is due to the weight of the body acting through the 
base of the radius, being transmitted thereby to the semilunar and 
scaphoid. The resistance is furnished by the trapezoid, trapezium, 
and os magnum. 
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Experiment and clinical observations have shown that the ligaments 
do not tear independent of the bony prominences; therefore fracture of 
the base of the radius is the most frequent injury. The mechanism of 
this injury has been clearly described by Dr. Lewis Stephen Pilcher in 
arecent monograph. Reference to this will be profitable. 

The question often arises, why the comparative infrequency of dislo- 
cations? Aside from the strong ligamentous attachments it would seem 
that the overhanging lip of the radius is the most important agent which 
prevent such an accident. Dislocation of a carpal bone is associated with 
a deformity, which is at 
times not easy to differ- 
entiate from fracture of 
the base of the radius. 

It is always neces- 
sary to consider ana- 
tomic landmarks about 
the wrist when making 
an examination. Nor- 
mally we expect to find 
the styloid of the radius 
on a lower plane than 
the styloid of the ulna. 
If the styloid of the 
radius rises to the level 
of the ulna styloid it 
may be definitely stated 
that there is a fracture 
of the base of the radius, 
with an upwe:d displace- 
ment of the distal frag- 
ment, or impaction of the 
shaft into the distal frag- 
ments. There is usually 





a lateral deviation of the 
hand to the radial side, FOR, 5S SGT SEROUS OS SS SEND DON. 
with a corresponding prominence of the ulna styloid. The limi- 
tation of function, particularly palmar and dorsiflexion, is marked. In 
this last-named sign there is a marked similarity between a dislocation 
of the carpal semilunar and fracture of the base of the radius. The 
limitation of function in the former is due to a mechanical interference, 
the presence of the dislocated bone in front of the articular surface of the 
radius. The fact that dislocations of the semilunar carpal result from 
forcible dorsiflexion (as cranking an automobile) makes it imperative 
to subject to radiographic examinations injuries other than, and as well 
as, injuries resulting in deformities of the wrist. 
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The diagnosis probably cannot be made with certainty without the 
aid of properly taken radiograms. 

The one thing which can be said after finding that the prominences 
bear their normal relationship to each other is that there must be a 
mechanical interference such as would be caused by the dislocation or 
fractured carpal bone. 

In regard to the value of the X-ray one must consider the peculiarities 
which carpal bones may present; pictures must be taken in several planes. 
Stereoscopic radiograms will probably be of great service. 

Dislocations here like 
in other locations are 
= either recent or ancient. 
In arriving at a de- 
cison to adopt a particu- 
lar type of treatment we 
should be guided by cer- 
tain principles: (1) Can 
A we completely reduce the 
f dislocated bone: thereby 
restoring the normal 
' functions? (2) If re- 
duction cannot be ef- 
fected by manipulation, 
will removal permanently 
interfere with the func- 

tion of the joint? 

In recent cases at 
times it is possible by 
manipulation to reduce 
the dislocation. 


— - 


This was well illus- 
/ trated in a recent experi- 
‘ ence. The patient had a 


- 
-_- 





fracture of the scaphoid, 
Fic. 5.—Result after removal of semilunar carpal bone f A ‘ 

with incomplete disloca- 
tion of one of the fragments, and under an anesthetic the wrist was manipu- 
lated and reduction was effected. 

In old unreduced dislocations it is highly probable that reduction 
cannot be effected. The space normally occupied by the dislocated bone 
probably becomes more or less filled by tissue of new formation or the 
remaining carpal bones become more closely approximated, preventing 
complete reduction. Incomplete reduction will result in permanent limi- 
tation of motion. 

If the function of the first row of the carpal bones is as Piersol has 
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suggested, that of a meniscus, the same treatment can be applied here as 
in a dislocated cartilage in the knee—that is, removal. 

Good function is restored after removal, as will be shown by the 
accompanying photographs of the case herein reported; therefore, it 
would seem that surgical removal is the only logical procedure. 

The method of approach to the carpal bones offers many difficulties, 
if one would avoid injury to important structures. The incision used in 
the case reported here was that suggested by Dr. James Thompson, of 
Galveston, for exposing the lower end of the radius. A linear incision 
beginning at the radial styloid and extending upward for about two 
inches, the supinator longus was retracted to the radial side ; radial artery 
and nerve were retracted with the superficial flexors to the ulna side; the 
pronator quadratus was exposed, after which the anterior carpo-radial 
ligament was incised, thus exposing the first row of carpal bones. The 
dislocated semilunar came readily into view. The deep flexor tendons 
were seen superimposed on the dislocated carpal bone. By cutting the 
interosseous ligament the semilunar was mobilized completely and re- 
moved. The wound was closed without drainage and the patient encour- 
aged to move the hand as soon as he roused from the anesthetic. 

The principle of immediate mobilization of joints, which was sug- 
gested by Willems, and which has been hailed as the most valuable 
contribution to the surgery of joints in recent years, is applicable here. 

Case I.—J. P. T., male, aged forty-four years, laborer. Twelve 
weeks ago, while cranking a Ford automobile, the engine backfired, 
and as a result of this his wrist was injured. He was unconscious 
for a few minutes, and when consciousness returned he sought the 
service of a doctor, who believing it to be a fracture of the base of 
the radius manipulated and put on splints, which he allowed to re- 
main on for several weeks. The pain in the wrist persisted, and 
even after the dressing was removed by the doctor, there was marked 
limitation of motion in the wrist and fingers. At the present time 
his chief complaint is pain in the wrist and fingers, and inability to 
flex the wrist or make a fist. 

Examination.—There is a slight enlargement of the right wrist 
as compared with the left, and a distinct prominence on the palmar 
side of the wrist. This prominence is hard, there is a normal 
lateral mobility at the wrist, but flexion is limited to about 10 
degrees; dorsiflexion is less limited than palmar flexion; he has al- 
most complete loss of grip; there is a glossiness of fingers, and 
atrophy of the muscles of the hand and fingers. The intrapha- 
langeal joints of all the fingers have very little motion. X-ray was 
requested, because it was thought that the patient was suffering 
from an impacted fracture of the base of the radius. The X-ray, 
however, showed very clearly a dislocation of the semilunar carpal 
bone. The patient was advised to be operated; this advice was 
accepted, and he was operated at the Flint Goodridge Hospital by 
Dr. Isidore Cohn, assisted by Dr. Paul G. Lacroix. The details of 
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the operation having been described in the first part of the paper it is un- 
necessary to repeat them. The X-ray photograph of the removed 
carpal bone and photographs of the patient at the present time 
accompany the paper. 

Present condition of the patient is as follows: The contour of the 
wrist 1s practically normal; there is only a slight limitation of pal- 
mar flexion ; his grip has returned, there is very much glossiness, and as 
a result of the use of the hand there seems to be a gradual return of 
the normal appearance of the hand and fingers. 


SUMMARY 


1. Careful examination will reveal that dislocations and fractures of 
the carpal bones are more frequent than present records indicate. 

2. Limitation of palmar flexion is due to mechanical interference, 
caused by fractures or dislocations of carpal bones or fracture of the 
base of the radius. 

3. Recent dislocations of carpal bones can be reduced by manipulation. 

4. Old unreduced cases had best be operated, with removal of the 
dislocated bone. 

5. Removal of the semilunar causes an interference with good func- 
tion at the wrist. 

6. The approach should be made in such a way as to do as little dam- 
age to important structures as possible. 


7. Immediate mobilization of the joint is advisable. 
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INJURY TO THE BILE DUCTS AND METHODS OF REPAIR* 


By Horatio B. Swreetser, M.D. 
OF MINNEAPOLIS, MINN. 


INTERFERENCE with the normal flow of bile into the intestine is one of the 
most serious mishaps which may befall a patient. This is so, because, on 
the one hand, if the normal flow is not reéstablished the patient will more or 
less quickly die, and, on the other, the successful accomplishment of the proper 
return flow is extremely difficult and sometimes practically impossible. 

Leaving out cases due to obstruction by pressure of malignant tumors, 
this interference with the normal flow of bile is due (1) to a stenosis of the 
ducts following deep ulceration, (2) pressure by adhesions, and (3) division 
of the common duct (intentional or accidental) during the operation 
of cholecystectomy. 

That such accidents are not uncommon may be inferred from the number 
of cases reported in which reconstruction has been attempted. It is fair to 
assume that there must be very many unreported cases, for it is a well- 
recognized fact that none of us is prone to publish his disasters, especially if 
they seem due to his own errors of technic. It is also fairly certain that many 
such accidents will occur in the future, probably many more than in the past, 
due to the fact that cholecystectomy is largely supplanting cholecystostomy 
as the popular operation for gall-bladder disorders. It is, therefore, of ex- 
treme importance that all cases of attempted repair should be reported, the 
unsuccessful as well as the successful ones, so that a satisfactory and efficient 
technic may be developed for their repair. Eliot,’ in an exhaustive analysis 
of the cases of stenosis and the methods of reconstruction, collected 190 cases, 
forty-five being from the Mayo clinic. Since then, now over three years, | 
have been able to find the reports of only three additional cases. Eliot’s report 
shows that this accident has occurred more than once in the hands of the most 
skilful and experienced surgeons ; and this is not to be wondered at when one 
considers the difficult pathology and especially the abnormal anatomy often 
encountered in the right hypochondriac region. Eisendrath,? in a well-illus- 
trated article, has called attention to the anatomical abnormalities of the bile 
ducts and hepatic and cystic arteries (Fig. 1). In twenty-five of the hundred 
cases examined, the relationship of the cystic to the hepatic and common ducts 
was different from that given in the text-books; in seventeen the hepatic and 
cystic ducts were parallel and closely bound together. Behrend,* also, pub- 
lished a similar article, laying particular stress on the presence of abnormal 
adhesions, congenital and acquired. 

It is of great importance, therefore, if we wish to keep out of trouble, 

* Read before the Hennapin County Medical Society, Minneapolis, Minn., Septem- 
ber 7, 1920, and the West Wisconsin District Medical Society, Eau Claire, Wis., 
November 10, 1920. 
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always to bear in mind the possibility of the presence of such abnormalities 
when operating in this area. In one of the two cases herewith reported, the 
cystic and common ducts were parallel and bound together, both being cut 
across under the impression that | was dealing only with the cystic duct. 
This case is of no value as regards method of reconstruction, as the patient 
died in less than seventy-two hours from septic peritonitis. In the second 
case the stenosis was not complete and was due to an inflammation of the 
common duct, which was present before the operation, and made worse, I 
think, by the presence of the drainage tube. 

















Fic. 1.—Anomalies of the bile ducts and blood-vessels. (Copied from Eisendrath, Jour. Amer. 
Med. Assoc., Vol. |xxi, September 14, 1918, pp. 804-866. 

Case 1.—Mrs. L., aged forty-eight years, married, admitted to the 
hospital August 29, 1916. For five years she had suffered from repeated 
attacks of gall-stone colic. The present attack began suddenly and she 
has since continued sick. When admitted she was jaundiced, urine 
very dark and scanty, passing only 10 oz. in the first twenty-four hours. 
Stools were light brown, vomiting persistent, loss of flesh considerable. 
After a week her condition improved so much that it was considered 
safe to operate. The very serious mistake was made of attempting to 
do more than removal of the stones with drainage, for the difficulties we 
got into prolonged the operation unduly and contaminated the peri- 
toneum widely. At the operation many dense adhesions were encoun- 
tered before the ducts were exposed. After the gall-bladder was re- 
moved, stones were discovered and removed from the hepatic ducts. 
The hepatic and common ducts were united behind and a tube put in for 
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drainage. Bile flowed freely from the wound, but the patient com- 
plained of great pain, and after twenty-four hours developed symptoms 
of sepsis with continuous vomiting, increasing pulse-rate and fever, and 
died in about sixty hours. No autopsy. 

Case II1.—Mrs. C. E. T., admitted January 23, 1918, and referred 
by Dr. Oscar Oberg, Sioux Rapids, Iowa. Thirty-six years of age, 
married twelve years, never pregnant. Menses began at eleven years. 
Family history : Both parents died of cancer—father at sixty five, mother 
at fifty—but her brothers and sisters are all living and in good health. 

Personal History.—The only acute illnesses she has had were measles 
and whooping cough when a child. For the past eight years she has 
suffered more or less with attacks of gastric disturbance, and during the 
past two years these have been accompanied with pain, starting in the 
right epigastrium and radiating to the back and right shoulder blade. 
A year ago she was jaundiced following an attack, and a few months 
ago a soreness developed in the right epigastrium which lasted for sev- 
eral weeks but gradually disappeared. Since then she has lost fifty 
pounds in weight. The present attack began six days ago with severe 
pain and continuous vomiting lasting for several hours and requiring a 
hypodermic of morphine. The following day jaundice appeared with 
clay-colored stools and bile-stained. urine. 

Examination—Fairly stout; mildly jaundiced; tender over gall- 
bladder, greater curvature of stomach and appendix. Skiagram was 
negative as to gall-stones, but no other comment was made as to the 
X-ray findings. 

First Operation—On January 26, 1918, the gall-bladder was re- 
moved and drainage tube sewed in cystic duct. The bladder was small 
with very thick walls, and adherent to stomach aad duodenum. It con- 
tained many stones, one encysted in a pocket in the antrum, and one in 
the cystic duct, but no bile. No mention is made of probe being passed 
through duct to duodenum. Examination of specimen showed no evi- 
dence that the common duct had been injured. Following operation the 
flow of bile was profuse. The tube was removed on the ninth day, but 
the fistula continued to run, and a note made on the twenty-fifth day, 
February 20th, when she left the hospital, stated that the flow was pro- 
fuse. On the twenty-first day the stool was noted as highly colored, but 
when she left it was clay colored. The fistula remained open for two 
months, to March 25th, its closure being promptly followed by severe 
pain and some jaundice. After two days it reopened with relief of 
symptoms, and continued to drain for five weeks, to April 28th, when it 
again closed and stayed closed up to the time of the second operation. 
On May 4, 1918, her doctor wrote that the drainage was very slight, 
that “there was plenty of bile in the stools, and that she was much 
better.” For three weeks following the closure the skin remained clear, 
but then the jaundice returned and persisted in varying degree. Her 
appetite, however, was good and food did not distress her. The gall- 
bladder area ached and was tender, but there was no pronounced pain at 
any time. 

Patient returned to hospital November 30, 1918. At that time the 

631 








HORATIO B. SWEETSER 


skin and conjunctive were quite yellow in color, but the stools were 
brown and showed bile reaction to laboratory test. 

Second Operation.—December 9, 1918, the abdomen was opened 
through the old scar. The stomach, duodenum and omentum were 
strongly adherent to the parietal peritoneum and to the liver, and the 
adhesions were most dense in the depth of the wound, where eventu- 





Fic. 2.—Stump of duct freed from adhesions. Duodenum below. 


ally the cystic duct was found. A probe passed readily upward, but 
could not be passed downward to the duodenum. The foramen of 
Winslow was open, the common duct was not dilated and was not identi- 
fied. This dissection consumed much time, and the patient was feeling 
the effects of the prolonged operation. Therefore, and because the pres- 
ence of bile in the stools showed that the common duct was not entirely 
closed, it was decided to put a drain in the duct and close the wound to 
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it, in the hope that the release of the dense adhesions might allow of 
further opening of the duct. Patient reacted well and passed brown 
stools for ten days. However, on the sixth post-operative day there 
suddenly developed pain, vomiting, fever, rapid pulse, and marked tym- 
panites which continued for four davs, and which were relieved by re- 
peated doses of pituitrin. The leucocyte count was 31,000, but no 





Fic. 3.—Duct ntaining rubber tube; opening in duodenum; sutures placed. 


abscess formed. Her condition then gradually improved, she was out of 
bed on the eighteenth day, and left the hospital in fairly good condition 
on January 26, 1919, seven weeks after operation. But the stools con- 
tained no bile, and the fistula was draining freely. Closure of the 
fistula in the latter part of April was promptly followed by discomfort 
and jaundice. She returned to the hospital for the third time on April 
29, 1919. At this time she was moderately jaundiced, but the tempera- 
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ture was normal, pulse-rate 60 to 80, and she had gained in weight and 
strength. The urine contained much bile, and the stools were clay 
colored. Fistula was closed. 

Third Operation.—May 1, 1919, incision was medial to the old scar. 
The same dense adhesions were encountered as at the second operation, 
and had to be dissected free with knife and scissors. This was a diffi- 
cult and slow process and quite disconcerting. Finally the cystic duct 
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Fic { Ar aston sic CHT plete i: rubber tube indicated by dotte 1 line 


was found by the flow of bile and was freed to the extent of about a 

quarter of aninch. It emerged from the under surface of the liver, and 

was about the size of an ordinary lead pencil. No effort was made to 

identify the common duct, and it was not seen at all. The duodenum 

was mobilized so that it could be easily approximated to the duct. Two 

linen stitches were then passed through the duodenum one-quarter of an 
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inch apart, and tied. A Number 17 catheter was passed an inch into 
the duct and held in place by a chromic gut suture. The duodenum was 
then opened between the stay stitches, directly through all coats, no 
effort being made to form a valve. The other end of the tube, about 
two inches long, was inserted into the duodenal opening. The stay stitches 
were then passed through the posterior wall of the duct, the duct and 
duodenal opening closely approximated, and the stay stitches tied to 
each other over the tube. The posterior edge of the duct was not sutured 
to the duodenal opening, but in front the two were sutured. The omen- 
tum was tucked around the joint, but not sutured. Rubber dam drains 
were carried down on either side of the anastomosis, and the abdomen 
closed. Time was two hours (Figs. 2, 3, and 4). 

The following day the patient passed a normal-colored stool. There 
was considerable oozing from the wound, but a note on the fourth day 
recorded “a very slight amount of bile discharged from the wound, 
dark brown stools, and diminishing jaundice.” On the seventh day 
urine contained only faint trace of bile; on this day also the stitches 
were removed to release a considerable amount of pus. During the 
eighth, ninth, and tenth days there was considerable discharge of bile, 
which, however, ceased on the twelfth day. Wound was practically 
healed at the end of three weeks, May 22nd, when the patient left the 
hospital. The tube was passed with stool on the fourteenth day. Dur- 
ing the past winter she had a spell of sickness, and somewhat jaundiced, 
but this quickly passed away. A letter received from her physician in 
June, 1920, stated that she was in the very best of health, was taking 
long auto drives, could, and did, dance for four hours, and was able to 
eat a heavy-course dinner without the slightest discomfort; that there 
had been no return of the jaundice and that her stools were normal in 
every respect. A recent letter in August, 1920, stated that she has con- 
tinued in the same condition of good health. 


The methods devised for restoring the bile stream to the intestine have 
varied in order to meet the conditions encountered. Thus, if the common 
or hepatic duct is cut and the injury immediately discovered, it may be pos- 
sible to approximate the divided ends of the duct successfully. This has been 
done a number of times, but some of the cases, successful at first, have failed 
later, because of stenosis at the point of union (twenty-three cases, 
four failures). 

But in most cases the ends of the ducts are widely separated and the inter- 
vening space filled with dense scar tissue, so that such approximation is no 
longer possible; and then some other means must be employed to bridge the 
hiatus. The tissues which lend themselves best to a successful and perma- 
nent anastomosis are those which normally are bathed in bile, and consequently 
are immune to irritation by it. Such tissues are the mucous membrane of the 
ducts themselves and also the mucous membrane of the duodenum, jejunum 
and stomach. When it has been possible to approximate successfully these 
structures to the proximal end of the duct, the results have been permanent in 
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the majority of cases. The failures have been due either to stenosis at the 
point of union, or to an ascending cholangitis and abscesses of the liver from 
entrance of bowel contents into the ducts of the liver. To prevent this, in 
most cases the attempt has been made to form a valve at the point of anasto- 
mosis. If there is even only a very small stump of proximal duct, I think it 
will be found possible in almost every case to approximate either the duode- 
num, jejunum, or stomach to it so as to make a successful anastomosis. It 
was formerly thought that the stomach would not tolerate bile in any amount, 
but practical experience has proved this to be not so. In my case it was very 
easy to mobilize the duodenum. In several cases a flap from the stomach or 
duodenum has been used to form a new duct* (Fig. 5), but such attempts 
require a nicety of technic and a prolongation of an already long operation in 
patients not likely to be good risks, and | fear would fail with most of us. 





Fic. 5.—Flap taken from duodenum to form new bile duct. (Copied from Walton. Surg. Gyn. 
and Obst., vol. xxi, September, 1914, p. 271. 


In all cases the anastomosis is made much easier if a temporary rubber tube 
is used as a splint, to be discharged later through the bowel. 

But in a certain number of the cases it has apparently been impossible to 
approximate any part of the stomach or duodenum to the stump of the duct, 
and in these a number of ingenious methods have been devised to bridge 
the gap. 

(a) The most successful of these has been the employment of a rubber 
tube, that portion of it occupying the gap being covered either by the con- 
tiguous peritoneum or by the omentum. This method was devised by A. G. 
Sullivan, in 1900,° and he reported eight successful experiments on dogs, in 
which the tube was employed to bridge the gap between the duct and the 
duodenum. By 1912, twenty-two cases by this method were reported, and 
since then many more. There have been a number of successes, some of them 
apparently permanent, but many have eventually failed, either from stenosis 
or from an ascending cholangitis. Jenckel,® of Heidelberg, bridged a gap of 
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eight centimetres, the patient being well at the end of four years. Mann,’ of 
our Own society, reported a case in 1914, and I understand that this patient is 
still well. Since 1918 only three cases have been reported: one by Hagler,* 
of St. Louis, which remained well for seven months and then died from 
cholangitis ; one by Behrend,* of New York, well after one year; and one by 
Merende,® of Paris, well, but time not stated. 

(b) Attempts have been made to bridge the gap by means of autogenous 
grafts, the tissues used being the appendix, pieces of fascia and sections of 
veins. These attempts, made on animals, have invariably failed, and I can 
find no case in which they have been used in the human. When veins were 
used, the lumen remained permeable for variable periods up to three months, 
but beyond this time stenosis occurred without exception. Shelton Horsley '° 
explains this by stating that there seems to be a biologic law of immunity which 
protects tissues normally in contact with irritating discharges from damage 
from them; and that other tissues invariably suffer damage when accidentally 
placed in contact with such discharges. 

(c) The biliary fistulous tract has been used. Murphy ™ reported a case 
that functioned for eight months, but which eventually succumbed. All other 
similar attempts failed. 

(d) A loop of jejunum has been used unsuccessfully, failure being due 
to ascending cholangitis and liver abscesses. 

(ec) Ina few cases the hiatus was at the liver surface, with no duct avail- 
able for anastomosis. In these an hepatostomy, or hepatoenterostomy, has 
heen done, but with very meagre success. 
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PHILADELPHIA ACADEMY OF SURGERY 


Stated Meeting held January 3, 1921 


The President, Dr. G. G. Ross, in the Chair 
INTUSSUSCEPTION 

Dr. T. TuRNER THomas presented two infants: the first, a boy, when 
aged seven months, October 8, 1919, at about 8.30 A.M., was seized with 
severe pain in the abdomen. Began to vomit soon afterward and con- 
tinued to do so. No bowel movements after pain began. At 9 p.m. Dr. 
M. V. Leoff was called and he in turn called in Dr. James H. McKee who 
diagnosed intussusception and advised immediate operation. This was 
begun about 2 A.M. at a private hospital, Doctor Leoff assisting. Right 
rectus incision with its centre about opposite the umbilicus exposed a 
mass which was found to be an intussusception. There was no evidence 
of adhesive inflammation, and by gentle traction on the entering portion 
of the small intestine and pressure on the distal end of the mass the in- 
tussusception was slowly reduced and proved to be of the ileocecal 
variety. The cecum was considerably thickened and indurated from 
edema. The abdominal wound was closed and dressed and supported 
by adhesive-plaster strips across the abdomen. Recovery was without 
incident and the patient sent home in a week. 

The second, a girl, when four months old, was perfectly well until the 
evening of October 29, 1919. She suddenly and without any apparent cause 
began tocry. This continued all night, and the following day Dr. Israel 
Myers was called. During this day and the next no relief was afforded. 
Two stools had occurred so that there was not complete intestinal ob- 
struction, and this made the diagnosis more difficult. No abdominal 
tumor could be felt even by digital examination of the rectum. Doctor 
Myers called in Dr. James H. McKee on Saturday and intussusception was 
diagnosed. Operation was begun about 8 p.m. on the same evening at St. 
Agnes Hospital. A right rectus incision opposite the umbilicus exposed 
distended small intestine. The large bowel was found above and to the 
left side of the abdomen and soon seen to be the site of an indurated 
mass which proved to be an intussusception. The proximal end of it was 
exposed with considerable difficulty near the midline at the level of the 
transverse colon. The entering portion of the small intestine (intus- 
susceptum) was held firmly and closely to the posterior abdominal wall 
and was exposed with much traction on the surrounding viscera. The 
distal end of the intussusceptum was felt and seen to extend more than 
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halfway through the sigmoid loop and to move backward and forward 
within the intussuscipiens, showing that it was not adherent. After 
prolonged but gentle traction on the small intestine and pressure from 
below on the end of the intussusceptum it was gradually and 
completely reduced. 

There were no adhesions and no lymph-masses indicating inflamma- 
tion. It was observed in this case that as the final steps of the reduc- 
tion were taking place the ileocecal junction appeared first, then the base 
of the appendix, followed by the whole appendix, and finally the end of 
the cecum successively. This would seem to indicate that the last part 
to appear was the first to go in in the formation of the intussusception, 
i.c., that the first part to invaginate was the end of the cecum and not the 
ileocecal junction as commonly supposed. Healing was uneventful and 
the patient was taken home at the end of a week. 


EXCISION OF PORTION OF HUMERAL HEAD FOR RECURRENT DISLO- 
CATION OF THE SHOULDER 

Dr. T. TURNER Tuomas said that he had referred briefly to the case 
he was now reporting in a communication now awaiting publication and 
would like here to develop from later occurrences and findings at opera- 
tion in this case a very definite cause for some failures following the 
capsule operation. Of forty-eight shoulders on which operation has been 
done for recurrent dislocation, about twenty were epileptics. There were 
two distinct failures in the non-epileptic group and three in the epileptic. 
The particular cause of the failure was not discovered, except possibly in 
two epileptics in which the convulsions were very violent. The case here 
reported was shown at the operation to have recurred after each of two 
capsule operations, because the wearing away of the two bones forming 
the shoulder-joint where they come into violent contact in each disloca- 
tion had gone so far that their ability to retain the normal joint relations 
had disappeared. In practically every operation performed by the writer 
he had found the evidence of this wearing effect always in the same parts, 
i.c., the posterior portion of the cartilage-covered part of the humeral 
head and the anterior glenoid margin. It has never seemed possible to 
determine when it has gone too far to permit a cure by the capsule opera- 
tion. In one case, operated on eleven years ago, the dislocations had been 
occurring for between twenty-five and thirty years before operation and 
have never occurred since, although he had as many as one dislocation a 
day for one week and three in one day, and at operation a considerable 
defect was found at the usual site on the humerus and some defect of the 
anterior glenoid margin. The following case proves that the wearing 
effect can progress so far that a capsule operation will not be sufficient 
to cure. 

Male, forty years old, an epileptic in the insane department of the 
Philadelphia General Hospital. First capsule operation done June 19, 
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1919, the second October 11, 1919. About December 1, 1920, he sustained the 
second dislocation following the second operation. After the first the 
shoulder had been immobilized about three months in an effort to add to 
the cicatricial tissue at the site of the original capsule tear and thus pre- 
vent further dislocations. A few days after this last dislocation an 
interne attempted reduction of the dislocation, and although he was con- 
fident he accomplished reduction, could not keep the head in the socket. 
A few days later still the writer had a similar experience. On December 
13, 1920, with much difficulty and care the capsule was exposed through 
a posterior axillary incision. On opening the joint nothing more than 
the wearing away of the two bones at the usual sites was discovered, but 
while the humeral head could be placed in the glenoid cavity it could not 
be kept there because the glenoid would not retain it, but permitted it to 
slip over the anterior margin into the subcoracoid position. As _ the 
capsule operation had been a complete failure he did a partial excision of 
the humeral head as described and illustrated in the ANNALS OF SURGERY, 
April 2, 1917, p. 493. Both wounds were closed completely except for a 
small rubber drainage tube opening in the axillary wound. The tube was 
removed on the following day and the healing was uneventful. 

With regard to the underlying pathology of shoulder dislocations, 
nearly twenty years ago Dr. G. G. Davis began to produce these disloca- 
tions on the cadaver, and he produced by hyperabduction apparently 
exactly the kind of dislocation that one usually gets in life. They could 
produce as many as they pleased and study them as much as they 
wanted. One thing he observed early was what Doctor Allis expressed 
forcibly, that it was difficult to prevent spontaneous reduction. After the 
head goes out of the socket in hyperabduction and the arm drops to the 
side there is a great strain on the head in the direction of the socket. But 
in many instances the anterior glenoid margin by its pressure against 
the posterior cartilaginous portion of the head offers an insuperable ob- 
struction. In the cadaver dislocation, as Allis pointed out, the head slips 
over this obstruction easily and probably often does in life. When the 
locking occurs the pressure is so great that there soon develops a more or 
less deep groove in the humerus and a flattening of the anterior glenoid 
margin. In the excision he removed only the part of the head that 
offered resistance to the anterior glenoid margin and this constituted only 
a small portion and the only part that projects out of the socket in the 
dislocation. It is difficult to conceive of a dislocation occurring after- 
ward. It may be possible, but he felt certain that if any part of the head 
leaves the socket in hyperabduction it can not stay out when the arm 
comes down to the side. One patient had three capsule operations done 
on his right shoulder preceding the excision, but all were failures. But 
there have been no dislocations complained of since the excision in the 
right shoulder about four years ago, and in the left one and a half 
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‘“RANGULATION OF AN INGUINAL HERNIA 


STRANGULATION OF AN INGUINAL HERNIA FOLLOWING A 
HALSTED OPERATION 

Dr. T. TURNER THomas presented a young man who, soon after rising 
from bed, on December 11, 1920, and while he was wearing a truss, was 
seized with severe pain in the region of his left inguinal hernia and 
throughout his abdomen, such as he had never experienced before. He 
was admitted to the Northeastern Hospital about 8 a.m. the same day and 
operated on aboutg a.m. Examination just preceding operation revealed 
a small, firm tumor at the site of the external inguinal ring about the size 
of a walnut which the interne had tried to reduce without success. He 
had no bowel movement for twenty-four hours preceding admission. 
The hernial tumor was very tender to pressure which caused a nauseat- 
ing pain in the abdomen. There was marked abdominal rigidity. 

About twenty-five years ago he says he was operated on for a left 
inguinal hernia. March 22, 1919, he was operated on for a double in- 
guinal hernia, but in the following June had a recurrence on the left 
side and a third operation was done for it on August 6, 1919. When fully 
etherized for the fourth operation on December 11, 1920, light pressure re- 
duced the hernia fully. Upon exposure by incision the hernial sac was 
found protruding from the external ring only, and there was no bulging in 
any other part of the canal. The vas deferens was seen coursing upward 
and outward lying on the external oblique aponeurosis, and it was traced 
to the site of the internal ring where the finger could be pushed easily 
through a considerable opening in the external oblique. There was no 
protrusion here at the time of the operation, and none was found on ex- 
amination just preceding operation, but the patient says that the only 
hernia he knew anything about preceding this acute attack was at the 
internal ring where he said the pressure of the truss pad was exerted. A 
few veins were found passing upward with the vas and disappearing 
through the internal ring. 

The external oblique was divided as in a Bassini operation, the hernial 
sac was opened and the index finger passed through the neck of it into 
the abdominal cavity. The patient at this time coming partly out of the 
ether and straining the muscle gripped the finger very tightly, indicating 
that the strangulation was probably due to this muscle contraction. The 
internal oblique and transversalis muscles were found separated from 
the shelving edge of Poupart’s ligament and this separation continued 
for an inch or more to the outer side of the internal ring. The operation 
was completed as in a Bassini, the remains of the cord being left between 
the internal oblique below and the external above. 

Dr. Hustey R. Owen said that they had quite a number of cases of 
hernia in the Police and Fire Departments. Many of these cases have 
been operated upon with excellent results. There had not been many 
recurrences. It was his opinion that of these recurrences the majority 
are due to lack of after-care of the patient, and not to the technic em- 
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ployed at the time of the operation. During his own absence, without 
meaning to say anything derogatory to anyone who may have substituted 
for him, the number of cases of recurrent hernia increased three times the 
number they had usually had. When he investigated he found men on active 
duty in the Police and Fire Departments one month after their discharge 
from the hospital. The rule had been to order a man on light duty one 
month after his discharge from the hospital, and no heavy duty for three 
months after the operation. He believed this to be a very important 
point. Of two cases of recurrent hernia operated on recently, he found 
that they had returned to laborious work in less than a month after the 
primary operation. It is the usual thing in a hospital that after the 
stitches have been removed the resident discharges the case in about two 
or three weeks, and no advice is given to the patient, and he returns to 
laborious work too early. 

He had had two unusual cases recently. Both were bilateral in- 
guinal herniz. They returned to him six weeks after operation and each 
had a femoral hernia on the side on which he had transplanted the 
rectus muscle. 


SLIDING HERNIA OF THE URETER 


Dr. Georce G. Ross read a paper with the above title, for which see 
page 613. 

AMNIOTIC HERNIA 

Dr. E. J. Kiopp reported the case of a female child delivered at full 
term July 22, 1920, by Dr. George A. Ulrich. It was the mother’s first preg- 
nancy. The head and shoulders were born spontaneously, the body stuck 
and required extraction. The membrane over a large abdominal protru- 
sion was torn, and there was bleeding from the vessels of the cord. A 
clamp was applied to control the bleeding, the cord was ligated and cut. 
A large pad of cotton was placed over the abdomen and the child was 
taken to the Jefferson Maternity Hospital, where it was operated upon 
fifty minutes after birth. 

Occupying the greater part of the abdominal wall was a hernial pro- 
trusion, the covering was almost transparent and composed of amnion 
and peritoneum. A considerable portion of the small and large intestines 
had escaped through a two and one-half inch opening in the sac which 
occurred during birth. The liver was rotated, adherent and part of it 
contained in the protrusion. 

The intestines were returned to the abdominal cavity, which was 
poorly developed. No attempt was made to free the liver. After ligation 
of the vessels the excess amnion was excised and the opening closed by 
mattress sutures of catgut, making considerable pressure on the abdom- 
inal contents. No attempt was made to bring the muscles together. 
The skin was incised around the margin of the hernia and extensively 
undermined in all directions, then sutured vertically over the amnion. 
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PATENT URACHUS WITH SARCOMA DEVELOPING IN THE WALL 


Seven days later some of the skin sutures pulled out, there was a little 
infection and finally retraction of part of the skin. The inner layer 
remained intact. 

At first the child was fed modified milk with a dropper, later it took 
the bottle. Weight at birth, four pounds twelve ounces; weight Septem- 
ber 6, 1920, five pounds three ounces ; weight December 1, 1920, eight pounds 
three ounces. Accurate measurements of the hernia were not obtained be- 
fore the operation. The child digested well, it cried as healthy children 
cry and was otherwise normal. The condition five weeks after birth is 
shown in the photograph (Fig. 1). 

About December 1, 1920, it contracted pneumonia, and apparently re- 
covered. Several days later there were symptoms of otitis media. The 
pediatrist in attendance incised both tympanic membranes. There was a 
copious discharge of pus from both ears. Notwithstanding free drain- 
age, the temperature continued to rise and death occurred December 
17, 1920. 

The reporter’s opinion was that the opportune time to operate upon 
cases of amniotic hernia is within a few hours after birth, before the 
stomach and intestines become somewhat distended with fluid, making 
closure more difficult, and before the amnion has begun to dry. It is 
questionable whether one should attempt, at this time, to bring the 
muscles together when there is a large defect in the abdominal wall. 


PATENT URACHUS WITH SARCOMA DEVELOPING IN THE WALL 


Doctor K.oppP reported the history of a man, aged fifty years, who was 
admitted to Doctor Stewart’s service, Jefferson Hospital, January 26, 
1920, whose general health was good until two weeks ago, when he com- 
plained of abdominal pain, particularly about the umbilical region. When 
he applied at the dispensary for treatment, a small amount of thin, yellow- 
ish fluid was discharging from the umbilical region. The umbilicus and 
skin near by were inflamed. There were no urinary symptoms. Physical 
conditions otherwise were normal. 

January 28, 1920, under general anesthesia, at the suggestion of Doctor 
Stewart, a curved incision was made above the umbilicus. A small cavity 
was entered beneath the skin which contained but a few drops of yellow- 
ish fluid. A gauze drain was inserted. He was discharged from the hos- 
pital February 2, 1920. On March 2, 1920, he was readmitted to the 
hospital, in the service of Doctor Gibbon, to whom I am indebted for the 
privilege of operating upon and reporting the case. There was an inter- 
mittent sero-purulent dscharge from the umbilicus. 

Operation (March 3, 1920).—Under general anesthesia. A ureteral 
catheter was inserted for five inches. An elliptical incision was made 
around the umbilicus and then continued down toward the pubes. The 
umbilicus and tissue surrounding the catheter were excised. The catheter 
extended to within two inches of the bladder, from there on a cord-like 
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mass connected with the bladder. The omentum was adherent to the 
tract about an inch below the umbilicus. The abdomen was closed with- 
out drainage. The specimen was incised to demonstrate to students and 
a small section became detached and probably did not accompany the 
larger part to the laboratory. 


Pathological Report by Dr. W. M. L. Coplin, March 10, 1920. 

“ Specimen consists of an irregular mass weighing 19 grams. One surface is covered 
by skin measuring 5 centimetres by 1.3 centimetres. Near the centre of the skin is the 
umbilicus, which is funnel-shaped and very deep, admitting the little finger to the first 
joint. As far as one can see, the funnel is lined by skin. A probe 2 millimetres in diameter 
inserted into this depression enters a canal which terminates 9 centimetres from the 
skin surface. At one area 4.5 centimetres from the skin, the canal has been opened, dis- 


closing a rich red lining membrane. Fixation in 10 per cent. formalin; usual labora- 
tory stains. 


Histology.—The centre of the section is occupied by a canal 0.3 centimetre in diameter, 
small arc of which is lined by squamous epithelium, and probably represents the original 
tract. The remainder of the wall of the sinus is inflammatory tissue. Outside of this is 
considerable loose areolar tissue and some more compact and fibrous structure. Near 
one margin and extending into the tissue is a mass of mononuclear cells also containing a 
few giant-cells; it is believed that this area is sarcomatous. The structure believed to be 
new growth extends close, if not actually, to the periphery of the specimen, and it seems 
unlikely that all the diseased tissue has been removed. 


This description is based on a transverse section of the specimen about one centimetre 
internal to the external opening. 


Diagnosis ——Unmbilical fistula, obviously the remains of a fetal structure, possibly 
urachus or omphalomesenteric canal. In the thickened inflamed wall sarcoma is believed 
to be developing.” 

He received four X-ray treatments at three week intervals after 
the operation. 

The Wassermann was plus 2 prior to the operation and plus I 
December 31, 1920. There has been no history of lues nor has he 
ever had treatment for it. The wound is healed and symptomati- 
cally he is well. 


ACUTE INFLAMMATION OF MECKEL’S DIVERTICULUM 

Doctor Kopp presented a man, aged forty-seven years, who was 
referred by Dr. C. D. Smith to the Jefferson Hospital, November 19, 1920. 
He had complained of indigestion and gaseous eructations for many years. 
Frequently he was compelled to fast for several days. There often was 
nausea but he seldom vomited. Two years ago he was supposed to have 
had an attack of appendicitis. He was confined to bed for three days at 
that time. 

On November 17, 1920, he had nausea and vomiting which was followed 
by generalized abdominal pain. He took cathartics, but his bowels did 
not move. The pain became more intense, and two days after the onset 
he called Doctor Smith. 

On admission his temperature was 100.6°; pulse, 100; respiration 20. 
His facial expression indicated pain. The abdomen was distended, there 
was tenderness throughout, most marked, however, over the right lower 
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PYONEPHROSIS WITH LATE SECONDARY HEMORRHAGE 


quadrant where a mass could be detected. On November 19, 1920, under 
general anzsthesia the abdomen was opened over McBurney’s point. 
Several ounces of turbid fluid were wiped away. The mass was walled 
off by a gauze pack. A structure two inches long and three-fourths inch 
in diameter, having a mesentery and springing from the ileum approxi- 
mately eighteen inches from the cecum, dark red in color and in several 
places gangrenous, was removed by the technic one removes the appen- 
dix ; in fact, this structure resembled an appendix very closely. From its 
location and appearance we called it an acutely inflamed Meckel’s diver- 
ticulum. To the right of a hard, omental mass, and attached to it, was 
the appendix. It also showed evidence of inflammation and therefore 
was removed. Two gauze drains were inserted with the usual closure in 
such cases. The man made an uninterrupted recovery. 

Cases of inflammation of Meckel’s diverticulum are not common. It 
is said that there may be recurrent attacks, or that there may be perfora- 
tion and peritonitis. One could not say whether the attack of so-called 
appendicitis two years ago actually was appendicitis. If the appendix 


had been encountered first in this operation the diverticulum might have 
been overlooked. 


PYONEPHROSIS WITH LATE SECONDARY HEMORRHAGE 


Dr. ArTHuR E, BILLINnGs reported the history of a colored man, aged 
twenty-five years, who was admitted to the Bryn Mawr Hospital Octo- 
ber 20, 1920, complaining of pain and tenderness in the region of the left 
kidney, with fever and sweats. He said he had had bladder trouble since 
early childhood. In 1918 he had a large stone removed from his bladder 
at Camp Sherman, Ohio. Later in 1918 he had a fourth attack of pneu- 
monia in Camp Humphreys. He stated that all of the pneumonic attacks 
had been on his left side. Had not had any other serious illness and 
denied all venereal infection. 

About August I, 1920, while chauffeuring in France, he began to have 
pains in region of left kidney, with increased frequency of urination, but 
at this time was not disturbed at night by either pain or frequency. He 
was given some medicine by a French physician which gave him much 
relief. Several weeks later his symptoms became aggravated and he 
observed “ blood, pus and gravel” in his urine. This, he said, increased 
until his urine was about half sediment. About this time he returned 
home and consulted Doctor Ferries, who referred him to Doctor Pan- 
coast for X-ray ; the skiagraph showing a rather long, conical stone in the 
left renal pelvis, apparently engaged in the ureter. He was then referred 
to me by Doctor Ferries on October 20, 1920, with a temperature ranging 
from 100° to 103°; pulse, 90 to 100, with sweats and a large, palpable, tender 
mass in left kidney region. Leucocyte count was 19,200, and his urine 
was loaded with pus, but was negative otherwise, except for a heavy 
trace of albumin. Kidney function (indigo carmine) showed a total 
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elimination of about 45 per cent. in two hours, all of which was from the 
right kidney. Physical examination, aside from that already noted, was 
negative. Blood, Wassermann was negative. 

On October 22, 1920, under N,O and O-ether anzsthesia the left kidney 
was exposed through the usual curved incision in the back. A nephrec- 
tomy was done with some difficulty, as the kidney was very adherent, 
particularly to the descending colon. The kidney was very much en- 
larged and was merely a shell with a large abscess cavity within, as the 
renal tissue seemed to have been almost entirely destroyed. Urine 
output for first twenty-four hours after operation was 875 c.c., 
and by the fifth day it had increased to 1975 c.c. His convalescence 
in the hospital was satisfactory and his wound cleaned up rapidly under 
the influence of Dakin’s solution. Culture from pus showed bacillus coli 
communis-and pathological diagnosis was tuberculosis of kidney with 
pyonephrosis. He left the hospital (November 18, 1920) twenty-six days 
after operation, with a small sinus from which there was a very slight 
sero-purulent discharge. Cicatrization seemed to have been satisfactory, 
and he gained about twelve pounds in the following two weeks. On the 
4th of December he had pain in region of wound and back, with bloody dis- 
charge from sinus. On December 6th he had a great deal of pain in back and 
left upper abdomen, with increased bloody drainage from sinus. (Ad- 
mitted to Pennsylvania Hospital.) Temperature, 101°; pulse, 120. Ten- 
derness in left upper abdomen with indefinite mass formation. Wound 
opened; considerable blood-clot evacuated. No active bleeding point 
found, except from excessive granulation which gauze packing controlled. 
Temperature ranged from 101° to 103°. Leucocyte count, 27,200. Blood 
culture, negative. Blood, Wassermann weakly positive. On December 16th 
had rather profuse hemorrhage, at least twenty-five ounces. Wound 
tightly packed with gauze. Patient profoundly septic. A donor was 
obtained for transfusion, but their bloods were incompatible, and another 
was not secured. An intravenous infusion of salt solution caused temporary 
improvement, but patient died on December 17, 1920. Permission for autopsy 
was not granted, but exploration through wound revealed that hemor- 
rhage had probably occurred from ulceration and sloughing of the ligated 
renal vessels, as they were necrotic with a large quantity of recent blood- 
clot about them. 

Attention is called to this case because of the elapse of fifty-five days 
between operation and occurrence of secondary hemorrhage, and the fact 
that he was looked upon as a certain operative recovery when discharged 
from Bryn Mawr Hospital. 
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TRANSACTIONS 


OF THE 


NEW YORK SURGICAL SOCIETY 


Stated Meeting held January 12, 1921 
The President, Dk. Witt1am A. Downes, in the Chair 


MARGINAL ULCER OF THE JEJUNUM FOLLOWING GASTRO- 
ENTEROSTOMY 


Dr. EuGENne H. Poor presented a man who had been operated upon 
elsewhere in May, 1919, for duodenal ulcer, a posterior gastroenterostomy 
having been performed, with exclusion of the pylorus. The patient re- 
turned six months later with gastric hemorrhages, and received medical 
treatment. He came to the New York Hospital in December, 1920, suf- 
fering from symptoms of gastric ulcer. The X-ray plates (Fig. 1) showed 
a large ulcer in the region of the gastroenterostomy and no bismuth pass- 
ing through the pylorus. 


Operation was performed five weeks ago. Many adhesions were 
found around the pylorus and it was impossible to ascertain how it 
had been occluded. There was a short loop posterior gastroenteros- 
tomy. The tissues around it were markedly indurated and infil- 
trated. The stomach was opened through its anterior wall and the 
stoma and ulcer inspected and palpated. There was a penetrating 
ulcer about 2 cm. in diameter in the posterior wall of the jejunum 
close to the stoma. It had an elevated, hard border. The stomach 
and jejunum were separated and the indurated tissue was excised 
from around the orifice; in each organ the opening in the posterior 
wall was then closed by sutures from within the stomach (trans- 
gastric), reinforced by an outer layer from below. The jejunum 
could not be closed transversely on account of the extensive adhe- 
sions and a longitudinal suture had to be made, but it was found 
that this diminished the lumen to a dangerous degree and left an 
insecure closure, so the jejunum was doubled on itself at the middle 
of the line of suture (like a V), bringing the two halves of the line 
of suture into contact and placing Lembert sutures between the ad- 
jacent segments anteriorly and posteriorly. Above this approxima- 
tion, to reéstablish the patency of the jejunum, a suture anastomosis 
was made. A posterior gastroenterostomy did not seem appropriate 
nor feasible and the opening in the anterior wall of the stomach 
was used for an anterior gastrojejunostomy about fourteen inches 
down from jejunum. An eight-ounce bismuth meal observed at in- 
tervals by fluoroscopy now passes quite slowly, taking about four 
hours; the patient complains of no discomfort. 
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EXOSTOSIS OF SCAPULA 


Dr. SeTH M. MILLIKEN presented a case of exostosis of posterior 
border ventral surface of the scapula, projecting against a rib. He 
stated that the patient, a girl aged twenty years, had for the last six 
months noticed “ a scraping in her right shoulder,” which was not painful 
but made so much noise that it disturbed her. 

Examination showed a well-nourished young woman. Any motion 
of her right shoulder caused a knocking noise audible across the room. 
The right shoulder was held slightly lower than the left. Careful gen- 
eral examination showed no abnormality except in the right scapula, 
as follows: 

The posterior border of the right scapula was slightly winged out. 
Pressure caused less yielding than on other side. Movements of the 
scapula were accompanied by a knocking sound and a palpable bumping. 
This bumping should be pathognomonic, as it was due to the exostosis 
jumping over the ribs in movements of the scapula. Very clear X-rays 
made by Dr. L. G. Cole proved the diagnosis. Doctor Cole reported 
as follows: “ Plates taken in two planes show definite evidence of a rather 
large exostosis on the ventral surface of the scapula close to its posterior 
border, about the junction of lower and middle thirds. This projects an- 
teriorly and when the arm is moved it slips over the ribs, giving the char- 
acteristic sounds and vibration, which is so distinctly felt.” 


CHRONIC EMPYEMA 


Dr. Witty Meyer presented a girl in the later twenties, whom he had 
presented before this society two years ago when her wound was in the 
course of healing. She had had an empyema when four years of age 
when she had a rib resected; the empyema cavity had never healed. 
Doctor Meyer said she came under the care of a number of surgeons later 
on, and one could see the results of their work by the number of scars 
surrounding the scapula. Due to their work the greater portion of the 
empyema cavity was closed, but a large cavity persisted which, when 
she came under his care in 1915 with a fistula, was shown by bismuth 
injection and radiography to extend parallel with the spine from the 
shoulder to the lower border of the ribs posteriorly. It was 1%4 inches 
wide. According to two similar cases which he had had before, it had 
been his experience that the only way to attack this type of empyema 
was to remove the entire roof that covered the cavity. Making an in- 
cision down through the ribs and trying to free the lung by Delorme’s 
decortication was not feasible. He planned to do the work in stages 
and under regional with local anesthesia. When the cavity was exposed 
he was amazed to see how far it extended downward; it looked as though 
it reached into the small pelvis. Before he had completed the operation 
the patient went into shock. The large wound was tamponed and the 
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THE MURPHY BUTTON IN INTESTINAL WORK 


skin flaps turned in. There remained two sinuses, one running up and 
one running down, each into the respective angle of the original cavity. 
He first attacked the lower one and in a third sitting the upper one. 
There were a number of bronchial fistulae which persisted, but at last 
closed after repeated cauterization. To-day, after almost five years of 
continuous treatment, he could show the patient completely cured. The 
healing wound resembled a posterior mediastinotomy ; the heart could be 
seen pulsating. There was full function of the arm. 

Doctor Meyer stated that three cases of this type of chronic suppura- 
tion had taught him the necessity of going ahead cautiously. These 
patients frequently went into shock, even when every precaution had been 
taken. He believed that where possible local anesthesia should be used. 


THE MURPHY BUTTON IN INTESTINAL WORK 


Dr. WiLLy MEYER presented a woman who was operated on by him in 
1917 for a strangulated gangrenous umbilical hernia, with resection of 
the gut and an end-to-end anastomosis She was at that time fifty-three 
years of age and had had the umbilical hernia for eighteen years. She 
was brought to the hospital and operated upon at midnight. The necrosis 
had spread to either side of the incarcerated sector; it was necessary to 
resect 55 inches of the ileum. The walls of the afferent part of the 
intestine were quite distended and cedematous, those of the efferent part 
contracted and anemic. Under these conditions Murphy’s button seemed 
to offer the best means of bringing the cut ends of the intestine together 
quickly. Doctor Meyer emphasized his belief that under these condi- 
tions the Murphy button had its clear indication. The radical operation 
for umbilical hernia was added. The patient left the hospital cured, 

In March, 1920, Doctor Meyer was again called to see this patient, 
and found her with all the signs of a constriction of the pylorus which 
had developed rather quickly. A tumor could be palpated. Again a 
transverse incision was made nearer the lower border of the ribs, but the 
stomach could not be conveniently exposed. He then added a median 
incision up to the xiphoid process, but not dividing the peritoneum. Now 
it was feasible to reach the lesser curvature and the strictured pylorus. 
Metastatic carcinomatous nodules covered the entire stomach anteriorly 
as well as posteriorly, also the transverse mesocolon. It did not look 
as though operation would avail anything, but a posterior gastroenter- 
ostomy with the button could still be done. This brought out the second 
point he wished to make, that when one saw these patients whose condi- 
tion seemed totally hopeless, one should nevertheless endeavor to help 
them by making an anastomosis. The Murphy button offered the only 
means of doing this. In this case he found a small area in the posterior 
wall where he could implant the button. The patient certainly was in a 
very poor condition on March 20, 1920, the day he operated. She now 
weighed fifteen pounds more than at that time. The case showed what 
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could still be done with the help of the Murphy button in these otherwise 
totally intractable cases. 

Dr. FrepericK T. VAN BeEuREN, JR., quoted from the records at the 
Roosevelt Hospital, stating that in the last ten years there were twenty- 
three cases of resection of the ileum. Of those cases fifteen had died and 
eight recovered; that was a mortality of 66 per cent., which was pretty 
high. It was no higher, however, than the statistics of the Massachusetts 
General Hospital in similar cases. He found four cases among the twenty- 
three in which the Murphy button had been used. Of these two died and 
two recovered, a mortality of 50 per cent. Doctor Van Beuren said that 
he personally had done only five such operations with the Murphy but- 
ton. Of these three recovered and two died, a mortality of 40 per cent. 
So he still thought with Doctor Meyer that, though many other men had 
discontinued its use, the Murphy button still had a useful place in certain 
selected cases. 

Dr. Cuarves N. Down said that he had not used the Murphy button 
for several years excepting in one locality. That locality was the hepatic 
flexure of the colon, in making a side-to-end anastomosis with the ter- 
minal ileum after resection of the ascending colon. It here had the 
advantage of rapidity, simplicity and cleanliness, and the disadvantages 
of the button were reduced to the minimum since it lay in the large in- 
testine after its separation and easily passed to the anus. It was a valu- 
able resource in debilitated patients. One part of the button was fast- 
ened into the end of the ileum with a purse-string and the other was 
dropped into the open end of the colon and pushed through a small cut 
in its side. The button was then locked. The end of the hepatic flexure 
was closed, and the suture was so secured in the abdominal wound that 
access to the suture line could be obtained if desirable. Charles H. Mayo 
had described the procedure at the meeting of the A. M. A. in 1916. 

Dr. Howarp LILIENTHAL said there was one time when the Murphy 
button was extremely useful, and that was when one wished to operate 
quickly, as when a patient had gangrene of the gut and was in desperate 
straits. He incised the gut through the gangrenous portion, slipped the 
two halves of the button into the two legs of the involved loop far into 
the healthy portion, and, after nicking the intestinal wall so the cylinders 
of the button could be pushed through, he clamped the button home 
without sutures. He then ligated both legs of the gut with a single stout 
crushing ligature and cut away the part bearing the gangrene. The two 
stumps were carbolized and did not need to be inverted. The ends of the 
knot could be left long, protruding from the external wound, so that 
when the stumps were loose the slough could be drawn out of the wound. 

Doctor Meyer believed that if surgeons followed the technic in the 
use of the Murphy button as Doctor Murphy himself described it, there would 
be fewer deaths from accidents following its use. One of the reasons for 
his having brought the patients here to-night was to show that the 
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SADDLE-BACK ULCER OF STOMACH 


Murphy button had its indication. In patients with shock after strangu- 
lated hernia it certainly did save time. In one very weak patient with 
cancer of the stomach whom he had once shown here he had used two 
Murphy buttons. In this patient he found the posterior wall of the stomach 
completely adherent to the transverse mesocolon. Resection of the 
stomach and also of the transverse colon became imperative. End-to- 


end union of both organs was done with the button and the patient made 
a good recovery. 


SADDLE-BACK ULCER OF CENTRAL THIRD OF STOMACH 


Dr. ALLEN O. WHIPPLE presented a woman, aged twenty-six years, 
who three weeks before admission was seized with sudden, severe pain 
referred to left lower quadrant of her abdomen. This persisted, growing 
worse for three days before admission. During the three weeks she had 
had persistent nausea and had vomited after each meal. No pain in the 
epigastrium after meals, no tenderness, no blood in the vomitus, no tarry 
stools, bowels regular, no hematuria, no history of digestive disturbance 
prior to this outbreak since removal of appendix ten years before. There 
were tenderness and increased resistance in the left lower quadrant. 
Three days later an examination of the vomitus and stool gave a positive 
guaiac test. She vomited 600 c.c. of coffee-ground material. Attempts to 
use fluoroscope and réntgenograms were useless, owing to her inability 
to retain bismuth. The coffee-ground material was the only evidence 
made out of a gastric lesion. An exploratory section was made because 
of her severe pain and dehydration before operation. She was given 
a hypodermoclysis. 


Operation (August 23, 1919).—Through a suprapubic incision 
nothing was found to explain her left lower quadrant symptoms. 
Uterus and adnexa were not inflamed; sigmoid was normal. 

Situated in the lesser curvature of the stomach was an indurated 
mass lying saddle-like over the lesser curvature. No enlarged, hard 
nodes were felt in the gastrohepatic omentum, or near the cardiac. 
There were no adhesions binding the stomach to liver or pancreas. 
A sleeve resection was decided upon inasmuch as the pylorus was 
not involved and the saddle ulcer could be removed with the central 
third of the stomach. Payr clamps were used, central third excised, 
cut ends cauterized, posterior serosal sutures of No. 0 chromic ap- 
plied and Payr clamps removed. The crushed ribbons were trimmed 
and the through-and-through continuous sutures of No. 0 chromic 
were placed, using a lock stitch for the posterior line and inverting 
Connell suture for the anterior line. Serosal suture was then con- 
tinued to point of beginning. 

Post-operative Course-—She complained of nausea at intervals 
but had no vomiting at any time. She left the hospital on the seven- 
teenth day, in very fair condition, on a selected post-operative gastro- 
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enterostomy diet and was given detailed advice as to her diet and 
bowel regime. Wound healed by primary union. 

Follow-up.—She has been seen five times. For seven months she 
continued to have morning nausea and regularly vomited her morn- 
ing meal, but not other meals. Menses regular, no evidence of 
pregnancy. Nausea was somewhat relieved by cerium oxalate. Seven 
months after operation réntgenograms showed no retention. 
Stomach emptied rapidly and was entirely empty in six hours. 

On her fifth visit, thirteen months after operation, she was symp- 
tom free. Nausea had entirely disappeared. No tenderness or mass 
was made out. Anatomic, symptomatic and economic result for 
thirteen-month interval was optimum or 444. 


LATE RESULT AFTER RESECTION OF THE STOMACH FOR 
CARCINOMA 

Dr. Witty Meyer presented two patients who had been operated 
upon for gastric carcinoma to demonstrate the possibilities of surgery in 
such cases. Unless a fair number of permanent cures were reported 
showing the final results, the medical men would not be so ready to turn 
over these cases for operation at the earliest possible moment. From the 
Mayo Clinic and from many clinics abroad a series of cases of carcinoma 
of the stomach had been reported which showed good late results. 

A former patient came to his office last fall; he did not recognize her 
at first, but soon remembered having done a resection for carcinoma five 
years ago. He then thought he would like to follow up other cases simi- 
larly operated upon. In this way he succeeded in quickly tracing five 
such patients. The first patient he now presented was a man who came 
under his care in March, 1916, when fifty-six years of age. At that time 
he had a big palpable tumor of the stomach with all the signs of begin- 
ning pyloric carcinoma. With the transverse incision the tumor was ex- 
posed. It was impossible to do a posterior gastroenterostomy, so an 
anterior gastroenterostomy was done and the patient did well and made 
a good recovery. He had gained 18 or 20 pounds, was now sixty years 
of age, and was in perfect condition. 

Speaking of the transverse incision, Doctor Meyer stated that he 
found that with this incision the layers of the abdominal wall did not 
come into as firm an apposition as they should and he was not using it 
as much as he did some years ago. From under the muscles one some- 
times had secretion for some time; but the wound would never separate. 

The second patient presented was forty-one years of age in 1815 when 
operated upon at the Post-Graduate Hospital, also through the transverse 
incision. A resection of the stomach was done for a tumor on the major 
curvature and a constricted pylorus. He did a posterior gastroenteros- 
tomy with the help of a Murphy button. 

In looking up his patients he had found three men who had lived quite 
a number of years after operations for carcinoma of the stomach. One, 
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LATE RESULTS AFTER RESECTION FOR CARCINOMA 


operated upon when sixty-one years of age, lived ten years, and then died 
of arteriosclerosis. There were two more cases of gastric carcinoma still 
alive in the city, one after a resection according to Billroth No. 2, and 
one after a Reichel-Polya-Balfour operation. Doctor Meyer said he felt 
absolutely sure that if other surgeons would follow up their patients they 
would find quite a number that were thought to be incurable alive and 
well after a number of years. After all it was probably a question of the 
virulency of the cancer, whatever it might be, which determined the 
patient’s fate. 

Dr. JoHN F. ERpMANN presented three patients. The first was a man, 
aged forty-nine years, operated on in December, 1910. He had a large 
tumor and quite a collection of enlarged glands. His physician said he 
entertained very little hope of his recovery. At operation four-fifths of 
the stomach was resected for adenocarcinoma. 

The second patient, a woman aged seventy years, was an emergency 
case. A diagnosis was made of probable ulcer of the lesser curvature. 
The X-ray plate showed a condition like carcinoma. The patient was 
operated upon in November, 1920. A sleeve resection was done of the 
middle third for a large ulcerating mass adherent to the pancreas. There 
was said by the pathologist to be no malignancy, but only an ulcer. 

The third patient, Doctor Erdmann said, had a bearing on the subject 
of the evening. This man, aged twenty-six years, came under his care 
in January, 1920, with clinical symptoms of duodenal ulcer for which he was 
operated upon on February 10, 1920. It was found in resecting the ulcer 
from the anterior superior portion of the duodenum that there was a 
second ulcer on the posterior surface just opposite the first, a so-called 
kissing ulcer. This was also resected and, fearing a stenosis, a gastro- 
enterostomy was performed. In May the man returned, complaining of 
the same symptoms that he formerly had. He was treated with alkalies 
and dietetic measures. On November 18, 1920, he returned with all 
symptoms marked, and pain deflected to the left lower quadrant. Think- 
ing the man had a recurring or marginal ulcer he was operated upon on 
December 17th. At operation examination of the former resection showed 
no original disease. The duodenum just outside the pyloric sphincter 
was found distended. The duodenum was fully normal in size, possibly 
a little larger. In the absence of any other pathological condition, he 
felt that there was probably a marginal ulcer and further search re- 
vealed a perforated ulcer the size of a twenty-five-cent piece at the 
mesenteric margin of the jejunum. The ulcer was excised. Normalcy 
of the gastrointestinal tract was established by closing the opening in the 
stomach and also that of the jejunum. 

Dr. Joun Dovetas said he would like to place his cases of malignant 
disease of the stomach on record. He had done twenty-two resections, 
nineteen for carcinoma and three for sarcoma. One case of sarcoma was 
shown before the society one year ago. That patient still is well two 
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years after operation. One of the carcinoma patients was operated upon 
in March, 1912, and another in November, 1912, eight and nine years ago, 
and both were without signs of recurrence. Two other cases were oper- 
ated upon a little over two years ago and were perfectly well. Two cases 
operated upon during the last seven or eight months were still well. A 
total of six cases of carcinoma and one of sarcoma, operated upon from 
five months to nine years ago, were still alive and well. 


SLEEVE RESECTION OF MID-GASTRIC ULCER 


Dr. Wittiam A. Downes showed a slide and a picture of a patient 
upon whom he did a sleeve resection for a mid-gastric ulcer in gNovember, 
1914. The slide showed the stomach before operation with retention, 
and a second slide showed the stomach after operation when it emptied 
in four hours. The woman came in a few days ago and he had had the 
picture taken to check up. It showed that the stomach was functioning 
perfectly. The patient suffered no discomfort of any sort. She had 
gained in weight, married, and did not know that she had ever had an 
operation. The sleeve operation showed remarkably good results. Sir 
Berkeley Moynihan, in a recent talk, apparently advised the removal of 
the pyloric portion of the stomach in these cases and suturing the jejunum 
to the open end. He made no mention of this operation at all. Doctor 
Downes stated that he had had six out of seven patients operated upon 
by this method living, one for more than seven years, and the results in 
all had been very satisfactory. He thought this operation had a very 
definite field for a selected type of cases. 

Dr. GeorceE Wootsey said that one reason the results were not as 
good as they otherwise would be was that this operation was often done 
for ulcers of a severe type, such as large, deep ulcers on the posterior wall 
adherent to the pancreas or ulcers with marked hour-glass contraction. 
The immediate results of sleeve resection were usually very good. Doc- 
tor Woolsey stated that he had had nine cases of sleeve resection and one 
had had to be reoperated upon on account of adhesions and constriction 
of the pyloric segment. So far as the follow-up results went, they had 
not been as satisfactory as those of some other operations, but that was 
to be expected because of the type of cases operated upon by this method. 


MARGINAL, GASTROJEJUNAL OR PEPTIC ULCER SUBSEQUENT TO 
GASTROENTEROSTOMY 

Dr. Jonn F. ErDMANN read a paper with the above title, for which 
see page 434, ANNALS oF SuRGERY, April, 1921. 

Dr. Eucene Poor stated that he had operated upon three cases of 
marginal ulcer, the one he had first shown and two others. In addition, 
an unusual case of similar type, namely, an ulcer following a Finney 
pyloroplasty for duodenal ulcer of the anterior surface. At operation on 
the last case dense adhesions about the pylorus and duodenum made it 
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PEPTIC ULCER SUBSEQUENT TO GASTROENTEROSTOMY 


necessary to open the duodenum for exploration. He found an ulcer 
1.5 cm. in length, not at the site of the original ulcer, but at the site of the 
upper end of the posterior suture line. The ulcer was markedly indu- 
rated. The original operator stated that non-absorbable suture had been 
used. Doctor Pool said that he wished to emphasize the following impor- 
tant point: On account of the possible disadvantages and even dangers 
which may result from a gastroenterostomy, it is always important to 
demonstrate that the procedure is positively indicated before such an 
anastomosis is made. If on inspection and palpation there is any uncer- 
tainty of the presence of an ulcer, the viscus should be opened to obtain 
positive information. In several cases in recent years he had avoided an 
unnecessary gastroenterostomy by this practice. 

In another case the marginal ulcer was not only dependent upon non- 
absorbable suture, but the case showed an apparent individual predisposi- 
tion to recurrence of marginal ulcer. In this case a posterior gastroenter- 
ostomy was made for ulcer of duodenum. Six months later the patient 
presented himself again with symptoms of ulcer. Doctor Pool operated 
again and found an ulcer, I cm. in diameter, close to the left extremity 
of the gastroenterostomy opening. On the floor of the ulcer was found 
the knot of the linen thread. He cut the thread and drew out the entire 
linen suture. This was five years ago, and since this experience he has 
never used non-absorbable sutures in a gastroenterostomy. There was 
no evidence of carcinoma. The ulcer was excised and a revision of the 
gastroenterostomy made. Six months later the patient again had symp- 
toms of gastric ulcer. Again he was operated upon; this time elsewhere, 
and a marginal ulcer was again found. The surgeon made a resection 
of the jejunum and excised the ulcer. He did a new anastomosis with a 
Roux implantation of the jejunum. Some months later the patient re- 
turned to Doctor Pool, who found an extensive carcinoma at the site of 
the last gastroenterostomy. The patient died about four months later. 
In this patient there was a sequence of two marginal ulcers and 
a carcinoma. 

Dr. GeorGE Woo sey said that he had not had many jejunal ulcers in 
the past five years, during which he had not used non-absorbable suture 
material. During that time he knew of only one of his ninety-odd cases 
of gastroenterostomy reoperated for a marginal ulcer, and this was done 
by another surgeon. During that time he had only operated upon one 
patient for a marginal ulcer and the gastroenterostomy had been done at 
another hospital about two years previously. The symptoms had re- 
curred about seven weeks before operation. In that case there was no 
visible thread, but there were clusters of foreign-body giant-cells, indi- 
cating the probability of such a suture, according to the pathologist. 
Doctor Woolsey said he believed non-absorbable sutures were the com- 
monest single cause of marginal ulcer. In a paper by Doctor Euster- 
mann, of the Mayo Clinic, the statement was made that a non-absorbable 
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suture was the cause of one-third of all marginal ulcers. But it was not 
the only cause. Doctor Coffee, of Portland, Ore., recently read a paper 
at Newark and showed some interesting pictures of three cases of jejunal 
ulcer in which the clamps were thought to be the cause of the ulcer. 
The ulcer was in a part of the jejunum where the clamp might have 
done the injury, not close to the anastomosis, but some distance from it. 
Doctor Woolsey had not seen this occur after the use of clamps. The 
use of many forceps, as suggested by Doctor Erdmann, might also sub- 
ject the tissues to trauma and favor the formation of ulcer. If one used 
the Roosevelt clamps, however, and did not require many, if any, forceps 
on the edge of the incision, Doctor Woolsey stated that he had had no 
reason for abandoning the use of clamps in doing gastroenterostomy. 
Hzmatoma might be a cause of marginal ulcer or some other slip in the 
technic of the operation. The X-ray of the patient upon whom he had 
operated for marginal ulcer showed the ulcer, not so prettily as in Doctor 
Pool’s case, but it made a very definite and positive diagnosis. Doctor 
Eustermann said that in 65 per cent. of the cases he reported the X-ray 
confirmed the diagnosis. 

Doctor Woolsey asked Doctor Erdmann to explain more fully about 
the suture he proposed. Was it an exact suture of the mucosa, leaving 
out the through-and-through suture? Personally, he thought the ordi- 
nary method of suturing brought the mucosa perfectly well together. 
He had had occasion to open the stomach on account of hemorrhage in 
one instance, nine days after operation, and he found the edges as per- 
fectly apposed as one could possibly make them by any method of exact 
suture. The hemorrhage was due to the ulcer. In another case upon 
which he had operated over seven years ago, using non-absorbable suture, 
and which he had reported previously, the symptoms recurred after 
twenty-one months. At operation no ulcer was found, but three inches 
of the non-absorbable suture was found hanging from the stoma. The 
removal of the suture cured the symptoms, which had resisted all forms 
of medical treatment. 

Dr. J. P. Hocuert recited the history of a patient operated upon by him 
in 1916 whom he showed a few months ago. At that time the patient 
had had two recurrences of marginal ulcer, one following a modified 
Polya operation and one after an ordinary excision. After the attack in 
1916 an X-ray was taken which confirmed the diagnosis. Another attack 
occurred in 1917 in which no X-ray was taken but the symptoms were 
perfectly characteristic. The ulcer resolved under dietetic treatment. A 
month ago the patient returned with the third attack and a marginal ulcer 
was shown by the X-ray. This attack subsided after two or three weeks 
of alkaline and dietetic treatment. It was demonstrated after the attack 
that there was a chronic stasis at the splenic flexure of something like 
seventy-two hours. At the present time, Doctor Hoguet said he was 
tempted to do an exploratory operation to find the cause of the stasis. 
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He thought this case opened up a train of thought as to whether chronic 
stasis was not an etiological element in marginal ulcer. 

Dr. Howarp LILIENTHAL stated that he had given up the use of non- 
absorbable suture material after he had had a case like Doctor Woolsey’s 
in which the suture caused the symptoms of ulcer and after removal of 
the suture the patient got well. Since that time he had not used non- 
absorbable suture. What had been said about the clamps was especially 
interesting to him. He had never used clamps in any gastroenterostomy 
work. The clamp was not justifiable unless used as a crushing machine 
previous to excision. Where one wanted to retain the parts they should 
be handled as gently as possible. If a clamp were used it must be with 
great skill. One must judge of the strength of the clamp and also of the 
resistance of the individual patient’s tissues. Doctor Lilienthal had used 
various methods, among them the coffee “ holding suture.” For seven 
or eight years he had used the rubber-dam method. In applying this 
method he took a large piece of rubber dam and made a punch hole in it 
about large enough for a lead pencil. He then placed marking sutures at 
each end of the proposed stoma. The assistant then pushed the marking 
sutures through the hole in the rubber dam, which was stretched to a 
suitable size by the operator, and when the viscera had been drawn 
through the rubber was permitted to contract so that the operative field 
was absolutely isolated, and by a material that would do no harm to the 
area to be operated upon. One could then proceed to make the stoma. 
The rubber dam did not cause complete hemostasis, so that one could 
see just where each suture should go, and when the rubber dam was re- 
moved one would have the parts in relation just as they were going to 
remain. If one used a clamp, after the removal of the clamp the rela- 
tion of the parts was changed completely. 

Doctor Lilienthal said that while he had not had a large number of 
gastric and duodenal ulcers, he had had a considerable number and he 
had not had a recurrent ulcer that he knew of with the use of this method 
and absorbable sutures; and usually when his patients had any fault to 
find they came back. He had had a patient with a peptic ulcer operated 
upon sixteen years ago who came back after sixteen years without symp- 
toms. The X-ray did not always show a penetrating ulcer; in order that 
such an ulcer could be shown by the X-ray it must be on the “ sky line,” 
so to speak. 

Dr. Witty Meyer said the reason one did not see marginal ulcers 
oftener was evidently due to the presence of bile running through the anasto- 
mosis from the duodenum into the stomach. Ulcers were not found 
below the point where the bile entered the duodenum. When the acid 
gastric secretion ran through the pylorus and sufficient bile was not pres- 
ent to neutralize it, the gastric juices produced a deleterious effect. This 
certainly often was the cause of a duodenal ulcer. 

Doctor Meyer always made use of the Roosevelt clamp, but he never 
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did press hard, just enough to hold the two portions in the proper apposi- 
tion. Inasmuch as the anastomosis was inside of the place at which the 
clamps were applied, he did not see why they should be responsible for 
the formation of a marginal ulcer. He further thought the inner suture 
should always invert the tissues. He used but two rows of continuous 
layer suture. 

Amongst the many cases of gastroenterostomy which he had had 
there was but one case of marginal ulcer. In this instance the X-ray 
specialist suggested the diagnosis of carcinoma at the anastomosis. But 
it did not appear to be cancer so far as the patient’s general condition 
was concerned. The Einhorn duodenal tube for feeding was used and 
the patient improved very much. She had been operated upon at the 
Post-Graduate Hospital one and one-half years before and then came 
back with the symptoms of marginal ulcer. By means of the tube the 
parts were placed at perfect rest. The patient recovered without further 
operation. In cases in which it was difficult to get the consent to addi- 
tional surgery, or the patient seemed to be a great risk, it was advisable 
to try intestinal feeding with the duodenal tube passing through the 
gastrojejunal anastomosis. 

Dr. Joun Dovuctas recalled that he had presented a case of jejunal 
ulcer before the society about a year ago, and while the subjective symp- 
toms were somewhat similar to those mentioned by Doctor Erdmann, it 
differed from Doctor Erdmann’s cases in the location of the ulcer not 
being in the stomach or on the margin of the jejunostomy and the fact 
that no stippling was evident. In the case referred to, the jejunal ulcer 
developed about a year after the gastroenterostomy. The patient had 
two hemorrhages after the gastroenterostomy and this, with severe pain 
and a negative X-ray finding, had aided in making the diagnosis. At the 
time of the operation there was no stippling or induration found. Doctor 
Douglas said he separated the jejunostomy with the idea of reéstablishing 
the old opening at the pylorus and had found proximally from the open- 
ing a small jejunal ulcer %4 cm. in diameter in which there was a non- 
absorbable suture thread. A recent letter from this patient stated that 
he was free of symptoms. 

Dr. Witt1am A. Downes said that one point Doctor Pool made was 
worth while emphasizing, namely, that it was better to explore the 
stomach or duodenum if there was any doubt as to the presence of an 
ulcer. He had followed this plan and never had had occasion to regret it. If 
one had made a mistake and no ulcer was found, he could content himself by 
taking out the appendix and save an unnecessary gastroenterostomy. 

Doctor Downes stated that he had not used the clamps in doing a 
gastroenterostomy for several years. He had had two cases in which 
hemorrhage occurred while using clamps, in one of which he reopened 
the stomach and examined the stoma. The continuous suture had broken. 
This case recovered but the other proved fatal. Without the use of 
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clamps one could draw the two portions of the stomach and jejunum 
together better than with the clamps, and certainly hemorrhage could be 
controlled better. In his experience Doctor Downes had never seen a 
case of infection result from not using the clamps. 

Doctor ERDMANN said that in reference to Doctor Pool’s remarks as 
to the exploratory gastrostomy operation for duodenal ulcer, he had done 
that a number of times with the same results that Doctor Pool 
had recounted. 

In reply to Doctor Woolsey as to high proportion of marginal ulcers 
following the use of silk and Pagenstecher sutures, Doctor Erdmann 
said that though all surgeons were now using absorbable sutures, still 
one saw recurrent ulcers. While he did not wish to minimize the use of 
non-absorbable suture as a cause of recurrent ulcer, he felt sure that the 
cause was not yet recognized. He could not say whether marginal ulcer 
was due to the use of clamps or not, but he very firmly believed there 
was some other etiological factor which had not been found. Whether 
it was an idiosyncrasy or a chemical change or simply a habit, which was 
equivalent to an idiosyncrasy, he could not say. 

Doctor Erdmann stated that he had had in all four marginal ulcers 
in cases in which he had found non-absorbable sutures. In the applica- 
tion of the suture method he had spoken of he simply took up the mucosa 
of the outer half of the opening in such a way that the two edges were 
directly apposed. He took up the submucosa and muscular with the 
peritoneal layers with a Cushing right-angle stitch, making the third row 
of Lembert sutures. Out of over three hundred gastroenterostomies he 
had had four or five hemorrhages. If one sewed the mucosa as a primary 
layer he prevented hemorrhage. He had been using this method for four 
or five years with very satisfactory results. 


Stated Meeting held January 26, 1921 
Dr. Joun A. HarTWELt in the Chair 
FUNCTIONAL RESULTS FOLLOWING REMOVAL OF SEMILUNAR BONE 


Dr. RoyaL WHITMAN presented a man, aged twenty-six years, who 
had injured his right wrist while cranking an automobile. He had first 
come under Doctor Whitman’s care in July, 1920, about one month after 
receiving the injury. Examination showed induration on the palmar 
surface of the wrist. Movements were restricted and painful, the grasp 
was weak, and there was a tingling sensation in the fingers, evidently 
due to pressure on the median nerve. At operation a displaced semilunar 
bone was removed. Now, six months later, function has been completely 
restored, although the patient thinks the hand slightly weaker than before. 

Dr. A. S. Taytor stated that he had had one case in which he had 
removed the semilunar bone. Full range of motion returned in six or 
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seven weeks, but the patient did not have full strength in the wrist for 
one year. 

Doctor WHITMAN said that he had seen a number of cases of frac- 
ture and displacement of the various carpal bones. Usually operative 
treatment was refused, and the patient recovered with a somewhat stiff- 
ened but fairly useful wrist. 


CARCINOMA OF THE TRANSVERSE COLON OPERATED UPON FOUR 
YEARS AGO 

Dr. GeorGE WooLsey presented a man who was admitted to Bellevue 
Hospital in February, 1917, at the age of sixty years. His history was 
that he had been a heavy drinker, but at that time he took only a few 
glasses of beer a day. He had complained of indigestion for two or 
three years, had suffered from gastritis a year ago, and since then had 
had epigastric distress and eructations much aggravated since October, 
1916. Recently he had had colicky pains in the epigastrium and in the 
right side of the abdomen, eructation and occasional difficulty in retain- 
ing stools. The trouble was not relieved by taking food. He also com- 
plained of dyspneea and palpitation. He had lost in weight, his weight 
being only 115 pounds; his average weight was 140 pounds. He had pre- 
viously had a paralysis of the left side supposed to be due to a “ stroke,” 
and he still had some weakness of the left leg. The réntgenographic 
report was negative. A test meal of 200 c.c. was recovered containing 
remnants from the previous meal. The total acidity was 13. There was 
no free HCl; a trace of lactic acid; a trace of Oppler-Boas bacilli; no 
pepsin. These findings suggested gastric carcinoma. There was a feel- 
ing of resistance and an indefinite sense of a mass in the lower epigastrium. 

The patient was operated upon on March 6, 1917; the stomach, duo- 
denum and gall-bladder were found normal. The glands along the 
greater curvature and some in the transverse mesocolon were enlarged, 
and there was a mass involving the transverse colon with adhesions to 
the omentum and gastrocolic omentum. The glands were excised and 
the transverse colon resected in one mass, together with some retroperi- 
toneal glands. The ends were closed and brought together, not in an 
isoperistaltic but in an antiperistaltic position, and a lateral anastomosis 
made. The anastomosing ends were then brought so closely together 
that there was no pouching. He used this method also between the 
ileum and the large intestine after removal of the carcinoma of the 
cecum. The bowel was closed without drainage, and there was no leak- 
age or infection. The mass inside the transverse colon was a scirrhous 
growth stenosing the lumen of the gut so that it would not admit the 
passage of a finger. There were scattered enlarged glands in the trans- 
verse mesocolon and behind the parietal peritoneum and a queer club- 
shaped Meckel’s diverticulum with three or four projections from the 
end. The liver showed no metastatic growth. The specimen was pre- 
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sented. The pathologist’s report showed an annular, crater-like ulcer 
with overhanging edges and a firm, indurated base. The microscopic 
diagnosis was adenocarcinoma. 

The convalescence was uneventful. So far as the patient was con- 
cerned there was nothing to see but the old scar. He had gained 35 or 40 
pounds ; he now weighed 140 pounds, his average weight, and was feeling 
perfectly well at the present time, nearly four years after the operation. 


TUBERCULOUS PERITONITIS WITH CANCER OF OVARY 
(WELL AFTER FOUR YEARS) 

Dr. CLARENCE A. McWILLIAMs presented a girl, now nineteen years 
of age, who was admitted to the Presbyterian Hospital in March, 1917. 
While undressing a month prior, she noticed that her abdomen was 
swollen. She had never had pain in her abdomen except with her periods, 
which had always been profuse and painful. Had lost 18 pounds in 
weight. Never any cough, expectoration, nor indigestion. 

On examination her lungs were normal. In the lower part of the 
abdomen, which was full, there was a suspicion of fluid which did not 
shift its position. Filling whole lower abdomen, extending to navel, there 
was a definite, immovable, non-tender, elastic mass. By rectum no 
masses were felt, but there was fullness in both fornices. A diagnosis 
was made of ovarian cyst. At the operation on March 24, 1917, there was 
considerable free abdominal fluid. There was an enormous hypertrophy 
of all the mesenteric glands, some being as large as lima beans; one was 
removed for examination. The small intestines were studded with irregu- 
lar, rough, small masses which looked like papillary cystadenomatous 
implantations. The right ovary was the seat of a cyst the size of a 
grapefruit, and the left ovary contained a cyst the size of an apple. The 
tubes and the appendix seemed normal. The large right ovarian cyst 
was removed unruptured. The left smaller cyst was also removed un- 
ruptured, excising four-fifths of the organ. The appendix was also re- 
moved. The liver’s surface was normal. The abdomen was flushed with 
salt solution. 

Pathological examination showed the appendix to be normal, an un- 
usual occurrence The intestinal implantations and the lymph-glands 
were tuberculous. The left small cyst was found to be a simple cyst, 
while Drs. William C. Clark and A. P. Stout made a diagnosis of cancer 
in the large right cyst with many mitoses but little vascularity. 

The patient has been seen from time to time in the Follow-up Clinic. 
In November, 1920, she was perfectly well. Had gained 75 pounds in weight. 
Was married in November, 1920. Periods have always been regular with- 
out pain and not profuse. Examination shows a firm scar with normal 
abdomen and with no fluid nor masses, nor enlarged glands. By vaginal 
examination there are no masses nor anything abnormal. The girl is now - 
the picture of health, four years after a laparotomy in which advanced 
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tuberculous peritonitis was found and from whom a cancerous ovary 
was removed. The tuberculosis of the peritoneum was the most favorable 
type for a cure, that with free fluid and without adhesions. 

Dr. A. S. Taytor called attention to the fact that there was some 
difference of opinion as to the frequency with which tuberculosis and 
carcinoma were associated. At a recent autopsy Doctor Ewing said that 
carcinoma in a bronchus usually developed on a tubercular base. 

Dr. Georce H. SEMKEN said, with reference to the infrequent asso- 
ciation of tuberculosis and cancer, his experience had not borne out the 
correctness of that belief. The cervical lymph-nodes removed in cases 
of cancer of the lip frequently showed tuberculosis as well as cancer; 
epithelioma often developed on lupus, and lupus was mentioned as tend- 
ing to predispose, through chronic irritation, to the development of epi- 
thelioma. Tuberculin did not inhibit the growth of cancer tissue, and no 
good theoretical reason could be advanced why tuberculosis should have 
any influence on carcinoma except to favor its development. 

Dr. N. W. GREEN stated that Doctor Bastedo had reported cases of 
tuberculosis of the lungs accompanied by carcinoma in other organs 
before a meeting of the St. Luke’s Hospital Alumni some years ago. 
He showed the association of cancer and tuberculosis to be sufficiently 
frequent to be noteworthy. His report, Medical News, December 17, 1904, 
is corroborated by ample literature. 

Dr. De Witt STETTEN recalled that in 1909 he had reported two cases of 
carcinoma and tuberculosis coexisting in the same portion of the intestine. 
In one of these cases the lesions were at the ileocecal junction and in the 
other in the lower rectum. In both these cases the history and the 
pathological examination indicated that the carcinoma grew upon the 
tuberculosis and was, in fact, induced by the chronic irritation of the 
latter disease. It was, he thought, due to the teaching of the Rokitansky 
school, that the idea that carcinoma and tuberculosis were mutually an- 
tagonistic had gained credence, but that to-day this view had been pretty 
generally disproved and discarded. Indeed, in certain instances, such 
as in his two cases, quite the reverse might be the case, and the local 
tuberculosis might lead eventually to the cancerous condition. 


CARCINOMA OF PYLORUS, PARTIAL GASTRECTOMY UNDER 
LOCAL ANZESTHESIA 
Dr. Georce H. SEMKEN presented a woman, aged forty-nine years, 
who came under his observation on June 6, 1920. Since early adolescence 
she had had occasional attacks of pyrosis following diet indiscretions, 
but there had been no definite “ indigestion ” until four years previously. 
The gastric disturbance since that time had been continuous. It began 
with epigastric pressure, borborygmi, and eructations of gas. Later, 
there was added the escape of a quantity of clear, tasteless, watery fluid 
from the mouth. These symptoms had been progressive and had become 
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more severe. At no time had there been abdominal pain, nausea, or 
spontaneous vomiting. She had lived on liquid diet for the last year, had 
lost forty pounds in weight, and had become very weak. 

Objectively the patient showed considerable emaciation and asthenia; 
there was a palpable, apparently movable mass above and to the right of 
the umbilicus; the stomach was enlarged and showed visible peristalsis 
but no splashing. The examination of the stomach contents showed free 
HCl 59, and total acidity 98 before the Ewald test breakfast, and free HCl 28, 
with total acidity 59 after the meal. Both showed much mucus and little 
blood. Oppler-Boas bacilli and lactic acid were not reported. The X-ray 
examination showed an annular growth in the lower third of the stomach 
that presented all the characteristics of malignancy. There was marked 
retention, about three-quarters of the meal remaining in the stomach after 
twenty-four hours. The Wassermann was negative. 

At the time of operation on June 10, 1920, owing to the markedly 
asthenic condition of the patient, it was planned to begin with local anzs- 
thesia (novocain) and to continue with it as long as that was feasible. 
In addition to the infiltration of the abdominal wall it was necessary to 
infiltrate the region about the pancreas. No further anesthesia was neces- 
sary and the patient bore the operation very well, though with 
some discomfort. 

A fibrosed carcinomatous ulcer was found at the pylorus which had 
produced almost complete occlusion and a secondary, considerable en- 
largement of the stomach. The tumor was adherent posteriorly to the 
pancreas; there were some enlarged nodes in the gastric colonic omentum 
and also along the lesser curvature, but none were found at the upper- 
most level. Adhesions between the upper surface of the liver and the 
diaphragm evidenced a previous inflammation. No other pathological 
changes were found. 

The partial gastrectomy, taking about two-thirds of the stomach, was 
done, following the Billroth No. 2 technic. Aside from a transitory 
albuminuria with casts that continued for a few days, the patient made 
an uneventful recovery and was able to leave the hospital seventeen days 
after the operation. Her progress has been excellent since that time; 
she regained her normal weight and has no gastric disturbances. 

Dr. Georce Woo tsey said he had not had occasion to resect a stomach 
under local anesthesia, but he had done a gastroenterostomy under local 
anesthesia. Provided the patient was not too stout it was easy for the 
patient and the surgeon. If the patient was stout it was almost un- 
avoidable that one should make some traction on the posterior parietal 
peritoneum that would be painful. Abdominal operations could be readily 
done under local anesthesia provided the patient was not too stout. 

Dr. ALLEN O. WHIPPLE said there was one indication where local 
anzsthesia worked unusually well. He had had two cases of cardiac dis- 
ease in which general anesthesia was out of the question. One of these 
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was thought to be a carcinoma of the pylorus which proved at operation 
to be an ulcer, and a gastroenterostomy was done under local anesthesia 
without any real distress to the patient. The patient, who was a very 
intelligent man, was very much surpnised that he experienced so little 
pain. The other case was one with disease of the common duct and a 
cholecystectomy and choledochostomy was performed under local anzs- 
thesia. Both of these patients were fibrillators, and neither of them had 
fibrillation following operation. That was unusual, and if they had been 
given general anesthesia they would very likely have had fibrillation. 

Dr. N. W. Green thought there was a class of patients that could be 
saved if operated upon under local anesthesia which would die with in- 
creased blood urea nitrogen or acidosis under general anesthesia. When 
the blood urea nitrogen was as high as 35, 40 or 50, general anzsthesia 
might be considered unsafe, but operations could safely be done under 
local anesthesia. The strain on the surgeon was much greater when 
local anesthesia was employed because he had to work more slowly and 
more carefully, and he could not operate upon as many patients in the 
same time as with general anzsthesia; but he felt that one could save 
some patients by the use of local anesthesia that could not be saved if 
general anesthesia were used. 

Dr. A. V. Moscucowl!tz said that up to within a very short while he 
had been doing both lobectomies and subtotal thyroidectomy with local 
anesthesia. He was under the impression that he was particularly cour- 
ageous to do so, because the operation took a long time and had to be 
done very slowly. Since a recent visit to Doctor Crile’s clinic, Doctor 
Moschcowitz had changed his technic in so far that he had discarded a 
purely local anesthesia, and had performed all subtotal thyroidectomies 
in general anesthesia, i.e., under laughing gas, aided by a small quantity 
of ether. He had learned to perform the operation in one-third of the 
time it formerly took him. He had also found that patients stood this 
anesthesia and operation perfectly well; in fact, he had operated cases 
of pronounced cardiac arhythmia, and had found that subsequent to the 
operation this arhythmia disappeared. 

Dr. Joun R. HartweELt said he felt that in the use of local anzs- 
thesia the suffering was not only on the part of the patient but on that of 
the surgeon. If the patient was given a preliminary dose of morphine, 
and the room was quiet and the patient encouraged not to be panicky, 
almost any operation, a partial gastrectomy, gastroenterostomy, chole- 
cystectomy, etc., could be done under local anesthesia. It was being 
used more and more. It was a question of being willing to take the 
additional time and care and the additional mental effort and strain, but 
he believed it had a great advantage in that it required the surgeon to do 
very careful and neat work; the patient would not allow him to do other- 
wise. From the educational standpoint, the increased use of local anzs- 
thesia had a very beneficial effect all along the line. It was surprising 
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how much could be done under local anesthesia. Of course, with the 
use of paravertebral and spinal anesthesia the field of local anesthesia was 
still further extended. 

Dr. SEMKEN stated that the success of local anzsthesia in abdominal 
operations depended largely upon a proper teamwork between the oper- 
ator and the patient. A preliminary hypodermic injection of morphine 
was considered essential. A preliminary explanatory talk with the patient 
was just as essential; he should be informed as to just what he would 
feel and how severe it would be. The handling of viscera must neces- 
sarily be gentle and no sudden movement of retractors or sudden trac- 
tion upon the viscera should be made. 

The patient whose case was presented had a high degree of acidosis 
through inanition. The transitional nephritis that followed the operation 
was highly suggestive. It was interesting to consider what effect an 
ether narcosis might have had in this case. 

With reference to Doctor Moschcowitz’s remarks concerning his pref- 
erence for ether narcosis in thyroidectomies, Doctor Semken suggested 
that Doctor Moschcowitz would probably have even better results if he 
would use ether colonic anesthesia in those cases. 


LATE SUTURE OF THE MUSCULOSPIRAL NERVE 


Dr. Joun A. HARTWELL presented a man, aged twenty-eight years, 
who, on May 4, 1920, received a stab wound in the left arm above the 
elbow-joint. The knife passed from the outer side of the arm, above the 
external condylar ridge, downward, forward and inward and emerged on 
the inner aspect of the arm just above the inner epicondyle. Examination 
failed to show that the sensory distribution of the musculospiral nerve 
was involved. There was noted disability in the distribution of the ex- 
tensor muscles to the wrist and hand which was referred to the fact that 
the muscles themselves were extensively cut by the stab wound. The 
wound was cared for in the usual manner and healed promptly, patient 
having left the hospital at his own request, eight days after the injury. 
He returned to the follow-up clinic on June 14th, when the following note 
was made: “ The extensor muscles of the forearm show atrophy. There 
is a complete loss of power to extend the wrist or to adduct it. There is 
also loss of power in the extensor muscles of the fingers. Pronation and 
supination are normal. There is a partial loss of pain and tactile sense 
over the posterior portion of the thumb and the web between it and the 
index finger. The condition is evidently a complete severance of the 
musculospiral nerve.” 

Operation was performed June 18th, forty-five days after injury, at 
which time there was found a complete severance of the nerve one inch 
above its division into the two main branches. Each end presented the 
usual end-bulb about one-half inch in length. The nerve was exposed 
in its passage around the humerus and followed downward to its bulb- 
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ous end. An incision was then carried downward and curved a little 
forward into the substance of the extensor group of muscles, where the 
distal bulb was found buried in a dense scar tissue. The nerve was thor- 
oughly freed in both directions. All scar tissue was dissected away so as 
to make a clean muscular bed for the nerve. The bulbous ends were cut 
off and the sections carried back carefully into the normal nerve fas- 
cicuh were plainly distinguishable and the “ blood sweating” appeared. 
These conditions demonstrate that normal nerve tissue has been reached. 
The interval between the two ends was not more than two inches, and by 
flexing the forearm to 100 degrees the nerve-ends were brought into appo- 
sition without resorting to stretching and were very carefully sutured 
with the finest silk stitches, penetrating only the perineural sheath so 
that at the termination of the suture all the fasciculi were well within this 
sheath. Care had been taken throughout to maintain the proximal and 
distal segments in the natural relation of the nerve-fibres, so that so far 
as possible proximal fasciculi were in contact with the proper distal 
fasciculi. The nerve-bed was reéstablished by resuturing the muscles 
with plain catgut. It was noted that the forearm could be moved 
through an arc of from 100 degrees to 9o degrees flexion without putting 
any tension on the nerve. The arm was, therefore, put up in a moulded 
splint about 95 degrees flexion at the elbow and complete dorsal flexion at 
the wrist. Healing of the wound took place by primary union. At the 
end of two weeks the splint was removed daily and the arm carried through 
a passive motion of 15 degrees. This procedure was continued until the 
end of five weeks after operation. It has been shown experimentally by 
Dean Lewis’ staff that at this time nerve union is firm. The splint was, 
therefore, removed and the patient was given a cock-up splint for the 
wrist and told to passively and actively move the elbow. During the 
following weeks he had massage, and on the ninetieth day, post-operative, 
he stated that he could feel power returning to the paralyzed muscles. 
Thereafter all splints were removed, and he was instructed to actively 
engage in reéducation of the muscles. His improvement since then has 
been rapid, and at the present time it is difficult to recognize that the 
arm has ever been cut. 

There are two points of interest in this case. First, that the examina- 
tion of a suspected injury of the musculospiral nerve must be carried out 
with extreme care because of the fact that its sensory distribution is so 
overlapped in many cases by the median and ulnar nerves that the anzs- 
thetic area is exceedingly small. In this case it was overlooked, the note 
being made that there was no apparent disturbance in sensation. Fur- 
ther, if the injury involves the muscles, it is difficult to differentiate the 
resulting disability from that due to muscle injury itself, as in this case. 

The second point of interest lies in the fact that one can so accurately 
determine the probable time of return of power. It is estimated that the 
distance from the severed nerve to the upper muscular distribution is 
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between 90 and 100 mm, and it is exactly at this period that the power began 
to return. From that time the power steadily improved as the more 
distant portions of the muscle were reached by the ongrowing nerve 
fasciculi. This fact proves the proximal and distal segments were laid 
in their normal relation, because it has been demonstrated that the regen- 
eration and reéducation of the nerves and muscles is delayed if upper fas- 
ciculi and lower fasciculi are not in proper contact. 


LATE SUTURE OF ULNAR NERVE 


Doctor HARTWELL also presented a woman, aged twenty-five years, 
who was struck by an automobile on September 2, 1920. She had mul- 
tiple injuries about the face and body, all of which were exceedingly 
lacerated and very dirty. One wound was in the left forearm, along the 
inner surface at about its middle, where there was about three inches of 
lacerated muscle exposed, and a posterior wound opposite this on the 
outer side on the back of the forearm. The wounds were all treated by 
débridement and sutured. There was no note made as to sensation of the 
hand in this case, and again the muscular disability was assumed to be 
due to the loss of muscle substance. The ulnar nerve was not seen in 
the operation, and it was only discovered at the end of a week that it had 
been severed. There was a certain amount of suppuration in the forearm, 
so the repair of the nerve was delayed until November 5, 1920, sixty- 
three days after the injury, for fear of a secondary infection taking place. 
At the operation the nerve was found divided about four to five inches 
above the annular ligament, where the two ends were found lying in very 
dense scar tissue representing the repair of the damaged flexor carpi 
ulnaris muscle. The same procedure was followed as in the preceding 
case, and because of the extensive scar tissue and bulb formation a defect 
of three inches existed. In order to overcome this it was necessary to 
free the ulnar nerve from its bed to well above the epicondyle. By 
continued gentle traction on the nerve at an estimated pull of about five 
pounds it was in ten minutes sufficiently stretched to gain the necessary 
three inches. Suture was then carried out in the same manner as de- 
scribed and the soft parts were similarly repaired. It was found that the 
nerve could be replaced behind the internal condyle without tension on 
the suture line, and this was accordingly done. It is estimated that the 
distance from the suture to the muscles of the hand was seventy-five mm., 
so that we should now find returning power in these muscles if our suture 
was accurately applied. 

A second factor, however, may be present in this case, in that the 
nerve was so extensively stretched. It is possible that regeneration may 
be delayed by this procedure, though we have seen no comment in the 
literature on this point. A further report showing the final outcome in 
this case will be made. 

Dr. Ropert T. Morris asked, in refetence to the musculospiral nerve 
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regaining its function, whether it might not be true that delayed sensa- 
tion in the thumb was due to the radial nerve being left out of the suture 
line. The radial nerve sometimes left the musculospiral higher up than 
the site of the stab wound in this case. Would a fat graft have helped 
avoid interposition of connective-tissue cells between cut ends of the 
radial fasciculus? 

Dr. A. S. Taytor said, in regard to the ulnar nerve, it seemed to him a 
question whether traction involving elongation 30 to 50 per cent. of the 
involved nerve was desirable. He thought it had been demonstrated that 
pulling on the nerve would stretch the nerve-sheaths and tubules, but 
was apt to crack the axis cylinders, and this would certainly delay recov- 
ery. Transposition of the ulnar nerve to the anterior aspect of the elbow 
would give increased length and had been done with most prompt and 
satisfactory results. 

As to the fat graft suggested in the discussion, Major Huber had 
found that it degenerated into cicatricial tissue which constricted the 
enclosed nerve and that regeneration of the nerve was better if normal 
muscle was used as a new bed for the nerve. 

Doctor HARTWELL said that his first effort was to suture the nerve 
without stretching, but after it was dissected free as far as was prac- 
ticable it was still three inches short, and placing it in front of the 
condyle did not seem to be of much advantage. 


NON-TUBERCULOUS INFLAMMATION OF CCUM 


Dr. Joun A. HarTWELL presented a boy, aged fourteen years, who 
was admitted to the hospital November 27, 1920, with evidence of a 
chronic lesion in the right iliac fossa, an acute exacerbation of which was 
present. He was an Italian and at the time was pale and undernourished, 
pointing to the possibility of a tubercular infection. Under anesthesia a 
distinct tumor could be felt in connection with the cecum. The speci- 
men showed a very extensive inflammatory process involving the appen- 
dix, the cecum, and a small portion of the ileum. The cecal wall is 
thickened to more than one-half inch, and at the time of operation it was 
impossible to determine whether the condition was tubercular or not. 
The regional lymph-node was involved, but there was an absence of any 
miliary tuberculosis. The wiser procedure seemed to indicate a resec- 
tion of the bowel, with the probability that tuberculosis was present. 
This was done in the usual manner and the lateral anastomosis made be- 
tween the ileum and the first part of the transverse colon, with the closed 
ends both pointing toward the right. The closure all seemed satisfac- 
tory and no drainage was used, though the omentum was so placed that 
in place of leakage the discharge would find its way to the abdominal 
incision. This occurred and a small fecal fistula was present, but is prac- 
tically healed at the present time. 

The interest in this case is the fact that a very careful examination of 
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the appendix and cecum fails to show any positive evidence of tuber- 
culosis, though Doctor Hartwell said he was not willing to say that this 
was excluded, as referring to the paper read by Dr. Seward Erdman last 
year demonstrated the difficulty of always finding tubercular tissue in 
these lesions even though it is present. The second point of interest was 
the type of anastomosis that should be made in these cases; that was, 
whether leakage was less apt to occur in either an end-to-end or end- 
to-side anastomosis, or a side-to-side anastomosis as here used, and also 
whether any especial attention should be paid to the relation of the anas- 
tomosis to the longitudinal band on the large intestine. 

Dr. SEWARD ERDMAN said as to the case of non-tuberculous inflamma- 
tion of the cecum, that he had reported a similar case last year, and he 
felt that the follow-up would solve the question and the case might prove 
to be one of tuberculosis. He had been looking up the literature of the 
subject and had been impressed by the fact that a number of cases in 
which no tuberculosis was demonstrated in the pathological specimen at 
first, nevertheless later examination and the course of the case proved 
tuberculosis. Apparently the consensus of opinion was in favor of the 
side-to-side anastomosis of small intestine to colon, although some sur- 
geons used the end-to-end anastomosis. Of course, the side-to-side 
anastomosis had certain advantages; it took a little longer, but there was 
never a question of blood-supply as there was always a perfectly good 
blood-supply around the stoma; there was also plenty of serous apposi- 
tion surrounding the anastomosis, and both of these were lacking in the 
end-to-end or end-to-side anastomosis. 

Dr. GeorGE WooLsEy said, with reference to anastomosis of the two ends 
of the large intestine, if one end was much larger than the other they 
were not well suited to end-to-end anastomosis. In the case he had pre- 
sented the proximal end was not enormously distended, so there was not 
a great difference between the two ends. One could make as large a 
stoma as he wished with a side-to-side anastomosis. There was one 
advantage in bringing the two ends together, fastening them side by side 
and making an antiperistaltic anastomosis, and that was that it left less 
pouching, whereas if one had an isoperistaltic anastomosis there was 
more tendency to pouching of the blind ends. 

This patient he had presented and he did not drain the wound at all 
but sewed it up tight. Except where he had not put in a drain he had 
been compelled to drain afterward. So far as the longitudinal band was 
concerned, he had not avoided it in making an anastomosis, and he 
thought he would rather choose a band because it made a smoother surface. 

Dr. SEMKEN stated, with reference to Doctor Hartwell’s question con- 
cerning the best form of anastomosis to be used in resections of the colon, 
that the last publications from the European clinics, as well as those in 
the United States, seem to favor a return to the end-to-end method. The 
unfortunate results obtained in many of these cases in former times were 
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ascribable to necrosis of the margin of the gut segments. Lockhart- 
Mummery had called attention to the vascular supply of the colon in ex- 
planation of this occurrence. The vessels were radial and ended in a 
radial ring about the circumference of the gut. The mesenteric stitch 
often caught this terminal vessel and cut off the supply of blood from the 
edge of the intestine. To obviate this, Lockhart-Mummery advised an 
oblique cutting of the gut instead of the usual transverse division. This 
suggestion was advanced many years ago as a method of increasing the 
lumen of the gut at the site of the anastomosis and minimizing the 
danger of post-operative contracture. Horsley and Soresi called atten- 
tion to the danger of infection of the small triangular space at the mesen- 
teric junction, and advised the closure of this space before the intestine 
is opened. 

The Mayos had made the excellent suggestion of slightly rotating one 
segment of the gut about its long axis to bring the mesenteric junction 
points at different places, so that there would always be at least one 
serous surface in the anastomosis at all points. As to the relative values 
of iso- and antiperistalsis in the placing of the intestinal segments in 
lateral anastomosis, it had been shown by Schmieden that the gut evi- 
dently soon transforms all of these into a relatively straight canal; but it 
was important that no blind pouch be left. 

In cases of resection or cancer of the colon the most important point 
in the technic was the removal of the related lymph-nodes. 


ULCER OF STOMACH—HODGKIN’S DISEASE 


Dr. Joun A. HarTWELt presented a man, aged forty-five years, who 
was admitted to the hospital February 7, 1920, giving an indefinite history 
of gastric disturbance extending over a period of years and which has 
become very marked during the last nine months. During this latter 
period he had had some gastric pain coming on from one-half to two 
hours after eating and on several occasions has vomited large quantities 
of blood. He had also passed blood by stool. At the time of his admis- 
sion he was much under weight and showed loss of blood. The X-ray 
examination showed a disturbance of function around the pylorus which 
at operation was found to be due to perigastric adhesions in which the 
gall-bladder seemed to be the exciting cause. X-ray failed to show an 
ulcer which at operation was found on the anterior surface of the 
stomach, at the junction of the cardiac and middle thirds. This ulcer 
was about one and one-half inches in diameter, had a hard, distinct border, 
but showed no tendency to perforate the stomach wall. The operative 
procedure consisted in a cholecystectomy and release of the pylorus from 
the rather extensive but recent adhesions which were found and an ex- 
cision of the ulcer with local repair. The lumen of the stomach seemed 
to be well established after this procedure, and consequently no gastro- 
enterostomy was performed, though it was thought that either this or a 
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gastrogastrotomy might be later required. This had proved not to be the 
case, as the patient is now in good condition. The X-ray showed the 
stomach functioning well, and he had gained some thirty pounds in 
weight. He still, however, suffered from some mild gastric symptoms 
which were easily controlled by regulation of diet. 

The pathological report on the ulcer, Doctor Hartwell said, was the 
matter of interest in this case, the gross specimen consisting of a gastric 
ulcer with a narrow rim of stomach surrounding it. The actual ulcer was 
about one inch in diameter. Its margins were irregular and scalloped and 
in some parts undermined. The base was formed by a firm, fibrous-like 
tissue about I cm. in thickness. Peritoneal covering on this point was 
reported as having been removed, but was not involved. Sections of the 
ulcer showed extensive thickening of the mucosa and submucosa in the 
involved area by round-celled infiltration. The round-cells were closely 
packed together and septa of fibrous tissue divided the infiltrated area 
into coarse lobules. The glandular tubules of the mucosa were almost 
completely destroyed. The muscular coat was involved in a very slight 
degree. Some of the vessels, however, showed marked sclerosis with 
perivascular round-celled infiltration. The mucosa at the margin of the 
ulcer showed cystic dilation of some of the glandular tubules but was 
otherwise about normal. Diagnosis: Chronic gastric ulcer, possible tuber- 
culosis or syphilis. 

Sections were made and stained with carbol-fuchsin and by the 
Levaditi method, but no tubercle bacilli nor spirochetes could be found. A 
section of the tissue was submitted to Dr. Charles Norris for examination 
without knowledge of its origin. He pronounced the histology that of 
Hodgkin’s disease, but was unwilling to say positively that it should be 
so classified. Dr. James Ewing was of a similar opinion, giving the 
diagnosis of infectious granuloma, but was unwilling to rule out malig- 
nancy by the sections he saw, as there are certain areas in which epithe- 
lial-like cells were found penetrating into the substance of the granuloma. 
The section was presented for inspection. 

So far as discovered the literature showed only a few cases of 
Hodgkin’s disease of the stomach, though it was found in the intestinal 
lymphoid tissue. An examination of the chest of the patient failed to 
show mediastinal lymph-nodes.and up to the present time there was no 
evidence that he had other foci of Hodgkin’s disease. 

The question was well summed up in “ Ewing’s Neoplastic Diseases, 
1919,” as follows: 

“ Gastro-intestinal Hodgkin’s granuloma is an ill-defined condition 
difficult to separate from tuberculosis, on the one hand, and lympho- 
sarcoma, on the other. The group of diffuse lymphomas affecting a large 
portion of or the entire gastro-intestinal mucosa (Stoerk, Wells, Sym- 
mers) must, I believe, be given a separate position, since they differ 
widely in structure and distribution from typical Hodgkin’s granuloma. 


671 





NEW YORK SURGICAL SOCIETY 


There remains a considerable group of locally destructive hyperplastic 
lesions located in any portion of the gastro-intestinal tract, especially in 
stomach, ileum, and cecum, in which the structure is distinctly granu- 
lomatous and in which tubercle bacilli are missing. I have studied sev- 
eral cases of this type, with local ulceration and extensive swelling of 
regional nodes, in which the lesions resembled Hodgkin’s granuloma. 
Coupland and LaRoy have described typical cases, but reports in the literature 
are scanty, since most of the cases are interpreted as lymphosarcoma.” 

Dr. Joun Dovctas said that in looking up the literature of sarcoma of 
the stomach when he read a paper on this subject before the society a 
year ago, he had found that the majority of intrinsic disseminating sar- 
comas of the stomach which were reported were of the lymphosarcoma type. 

So far as the pathology of Hodgkin’s disease and lymphosarcoma were 
concerned, though he was not a pathological expert, he thought that the 
microscopical appearances of the two conditions were so similar, the fact 
that at the end of a year this patient showed no signs of Hodgkin’s dis- 
ease elsewhere, indicated that he should be classed with the lymphosar- 
comas. He believed that in all probability the reported cases of lympho- 
sarcoma and Hodgkin’s disease of the stomach were of the same nature. 

Doctor HarTWELL said that Doctor Ewing’s statement was that many 
cases that appeared in the literature among lymphosarcoma belonged to 
Hodgkin’s type of disease if there was any difference between the two. 
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